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CYCLOPIDES (CRUSTACES COPEPODES) DE L’INDE. 

V. Contribution l i/ktode du genre Halioyoloph Norman. 

Par Knot Lindberg. 

Halicydops canui, sp. nov. 

Description, -Longueur 845 p,; cdphalo thorax 598 p, queue (abdo¬ 
men-1-furca Hans soies apiculos) 247 g; largeur 313 p.; longueur du 
premier segment coplialothoracique 294 g. Segment genital se rdtrdcissant 
tr6s legercment du cot6 distal; les parties iaterales prdsentont vers le 
milieu du segment unc protuberance assess marquee. Bord postdrieur 
du troimeme segment abdominal ddcoupe sur la face dorsale en petites 
dents indistinctes. (Segment anal profondement divibd. Branches 
do la lurca parallelcs, moins de 1-5 loib ausbi longues quo larges (33: 23p 
—M3 : J). Soio lateralc externe divibant la branche de la furca dans 
la proportion 16: 17. Soie dorsale abscss longue (50 p), surpassant 




Fig. t. Ttdthwfop* ennui, ap. nov. ?. 

a, Pramiire antenna; ft. Segment genital; c. Furca, few dorsale; d, Enp. 4 et 
lamolle bssAle; e. I* 5. 

legeremenl la longueur de la soie apicale externe. (Jelle-ci deux foie 
plus longue quo la soie apicale interne. Soieapicalo mddiane externe 
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mom* que la moitie do la longueur do la soio apicale media no interne. 
Les deux soies apicales medianes no portent que des oils, dont la dis¬ 
position est represent 6e sur la figure. Longueurs respectives des soies 
apicales 45: 234: 329: 22 [x. Premiere autenne a 6 articles. 
Branches des paites nutatoiros triarticuleos. Formule des opines 2-3*3*3 
Article 3 do l’onp. 4 moins que deux tois auv>i long que large (45 : 24 
[x =-1-87: 1). Epine apicale interne depassant on longueur aussi 
bien celle de F epine apicale externe que celle do F article. Epine apicale 
interne : epine apicale externe 67 : 47 jx = 1*43: 1; epine apicale 
interne : article 67: 45 |x = 1*49: 1. Epine du rebord externe de 
Farticle terminal de Fenp. 4 de structure normale : les deux soies du 
iebord interne de cet article transformees en deux petites epines ob- 
tuses, portant des oils gros et courts. Lamelle basale de la quatrierae 
paire de pattes ofErant un aspect particulier, etant tres elargic mais de 
faible hauteur. Le premier article de la cinquieme patte no forme 
qu’une protuberance boudee au segment thoracique, portant une longue 
soic, et ne presente rien de distinctif. Le deuxieme article montre 
Inspect decrit par Sewell chez H. tenuispina. c est-a-dire les 3 Opines 
sont tres allongees et amincies et peu difiercnles de la soie. Le recep¬ 
tacle seminal n a pas pu etre distingue. Ovisacs allonges, depassant 
Fextremite de la furca, etroitement appliques contre Fabdomen. Ils 
contenaient chacun 13 oeufs. Male inconnu. 

Habitat .—Les marais a Bandra mentionnes an sujet de Fespece 
suivante. Une seule femelle recoltee au mois d’octobre. 

Remarques. —L'espeee qui vient d’etre decritc se rapproche de H. 
tenuispina dScouvert dans le lac Tchilka sur la cote Nord-Est de l’lnde. 
A part des epines effil4es de P 5 Fespece de Sewell montre une modifica¬ 
tion curieuse des epines marginales des exopodites des pattes natatoircs, 
ces epines ayant un aspect en massue, particularite que ne pr6sente pas 
la forme dont il s agit ici. De plus, d’apres le texte de Sewell, la formule 
des epines de H. tenuispim est. de 4*4*4*3 (la figure de Fexopodite de 
P 4 montre cependant 4 Spines). Par suite de ces differences importan- 
tes il est n4cessaire de considerer Fanimal de Bandra comme representant 
une espece nouvelle. Je Fai nomine en souvenir de Fauteur des Oo- 
p^po^es du Boulonnais ”, E. Canu. 

Halicyclops thermophilus spinifer Kiefer. 

Description . —Longueur de la femelle ovigere de 589 p k 784 fx 
(moyenne, animaux de FInde 688 |x, ceux de Flran 661 p.); largeur 
de 224 [l a 285 p (moyennes 258 p et 234 p respectivement), Seg¬ 
ment genital presentsnt lateralement vers le milieu, a la limite de 
fusion des deux segments originaux, une forte epine chitineuse, dirig4e 
vers le bas. Bords post4rieurs des segments abdominaux decoupes 
sur la face dorsale en petites dents plus ou moins distinctes. Oes dents 
sont sur le milieu du rebord post6rieur du troisieme segment abdominal 
considers blement plus grandes que sur les parties lat4rales du meme 
segment. Chez quelques animaux je n’ai pourtant pas pu distinguer 
cette dentelure. Segment anal profondement fendu, divis6 presque 
en deux moiti£s. Le bord posterieur de ce segment porte sur la face 
ventrale une rangee de petiteB epines. Bord fibre de Fopercule anal 
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]isse ; chez un .soul animal il etait pourvu rle spinules extremement 
petites. Dans Fechancrure anale on distingue parfois des rangSes de 
petites dents minuscules. Branches de la furca un peu plus longues que 
larges, le rapport variant de 1*15 : 1 a 1*50 : 1 avec une moyenne de 
1*33 : 1 chez les animaux de Bombay et de 1*39: 1 chez ceux du golfe 
Iranien. Elies sont le plus souvent fortement divergentes mais peuvent 
aussi etre paralleles, mome chez des femelles adultes, etant sans doute 
mobiles. Soie laterale externe torte mais courte, inseree en general en 
avant du milieu de la branehe de la furca et rarement au milieu meme. 



Fig. 2. Halicychp t thermophilui <tpinife* Kiefer. Specimens de Bandra. 

a. $ Premiere autenne; ft. f P 3 et segment genital; c. $ Furca* aspect dorsal; 
(L $Furca autre specimen; e. $Enp. 4- et la niello basaie ; /. ? Enp. 1 et lamelle basale; 
q. $ P 5 et P 6. 

Soie dorsale assez longue, prenant origine sur une petite protuberance 
qui ne dSpasse pas 1’extrSmitS de la branehe de la furca. Soie apicale 
externe assez bien developpee, environ deux fois aussi longue que la 
soie apicale interne. Chez les specimens indiens lenr rapport de longueur 
moyenne Stait de 1*94: 1; chez ceux de l’lran la soie apicale externe 
Stait plus de deux fois aussi longue que la soie apicale interne (rapport 
2*18 : 1). Soie apicale media ne interne moins que deux fois aussi longue 
que la soie apicale mSdiane externe; leur pennation est hStSronyme et 
se voit sur les figures. Premiere antenne courte composSe de 6 articles. 
Pattes natatoires tri-articulees. La soie situee sur la base de la pre¬ 
miere paire de pattes a Faspect d’une forte Spine porfcant de longs oils. 
Formule des Spines 3*44*3. Article terminal de Pendopodite de P 4 
environ 1*5 fois aussi long que large (rapport moyen 149: 1 pour les 
animanx de V Inde et 1*57: 1 pour ceux de l’lran). Epine 
apicale interne plus longue que Particle et eonsidSrablement plus 
longue que F Spine apicale externe ; rapport moyen Spine interne : Spine 
externe 142: 1 (Inde), 1*34; 1 (Iran); rapport Spine interne; article 
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1*29 : 1 et 1*17 : 1 respectivement. Epine du rebord externe du mf*me 
article un peu moins longue que 1’epine apicale externe ; les deux soies 
du rebord interne sont de structure normale. La configuration de la 
lamelle rgunis&ant la base de la quatrieme paire de pattes est iepr6sent£e 
sur les figures. Article 2 de la oinquieme patte k 4 appendices, dont 
les 3 Opines sont assez allongees. Des mensurations de leurs longueurs 
respectives sont donnees sur le tableau, l'ordre pris etant du dedans uu 
pehors, le deuxi&ne ckiffre repr^sentant par consequent la me&ure de 
la soie. Ovisacs grands, allonges, depassant TextrSmite de la furca ; 



Fig- 3. ffalicyclops ihermophilus spinifer Kiefer. Specimens de Parak. 

d. § EaiWtaTtoL 6 ' ?P 5 6t 86gm ‘ >nt g4nilal: e< ? “P 001 donal * 


okez la plupart des individua ils 4taient accoles confcre l’abdomen. Le 
pios petal: nombre d’oeufs compt4s dans un ovisac a 4t4 de 8, et le plus 
grand de 23; en moyenne chaque ovisac contenait 15 oeufs. Male, 
longueur de 494 k 513 p; largeur de 152 k 167 p (3 specimens seule- 
ment examines). Branches de la furoa parall41es de 1*25 k 1*47 fois 

i” 8 ® 8- ,^ rfcieIe 2 de PS P orfcant 3 4pines et 2 soies. 
rt> composes de 8 appendices; nne longue 4pine interne, ne d4 passant 
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cependant pas le rebord post&rieur du deuxiSme segment abdominal, 
et 2 soies, dont la plus interne (l’appendioe median) est tres mince et 
plus courte que la soie exteme. 

Habitats .—(1) Des marais a eau saumatre a Bandra et a Kourla 
(faubourgs de Bombay) avec C. (M.) dengkicus Lepeohkine, au mois 
d’octobre. 

(2) Un 4tang sal in pr&s du bord de la mer, h 2 kilometres au sud de 
Parak, village de pecheurs, environ mi-eiiemin entre Bouchir et Lin¬ 
gual, avec 0. (JLf.) minutus Claus et C. (HI.) grandispinifer Lindberg, au 
mois de fSvrier. 

Les animaux studies proviennent, dans le cas de ceux de l’Inde, de 
plusieurs parties difi6rentes des marais a Bandra: ceux de l’lran ont 
4t6 r^coltes k un meme endroit. Toutes les femelles StudiSes de Bandra 
portaient des ovisacs, Seulement la derniere (sur le tableau) des femel- 
les rapport4es de Parak 6tait ovigSre. Aucun male n’y fut trouvA 

Remarques .—C’est en 1925 que Kiefer a fait connaitre le premier 
Halieydops a segment genital pourvu d’epines laterales, le Halieydops 
thennophilus de Java, et 10 ans plus tard a 6te d^crite la vari6t6 spinifer 
d’apr&s des specimens r6colt4s a Port Canning, pres de Calcutta. De 
voir en ces animaux une sous-esp&ce du premier semble en effet tout k 
fait juste, mais, chose Strange, d’aprfes Kiefer ce n’est pas la similitude 
de configuration du segment genital qui constitue la raison d’etre de 
cette parents, mais la dentelure du troisieme segment abdominal, car 
Kiefer a en meme temps introduit encore une sous-espece, le Halicyclops 
thermophdm septentrionalis , dont le segment genital est depourvu d’Spines 
et prSsente les protuberances latSrales usuelles des autres membres du 
genre Halicyclops. Meme s’il est certain que la dentelure particuliere 
en question existe chez tous les individus refSrables k la variety 
H. thermophilus spinifer il semble bien singulier de voir en cette ome- 
mentatdon une quality phvlogSnStique plus importante qu’une modifica¬ 
tion structurale profonde du segment genital meme. II est Evident 
que la forme qui vient d’etre decrite est identique au Halieydops thermo - 
philus spinifer de Calcutta. Les divergences que prSsentent les 
animaux du golfe Iranien me semblent trop peu marquees pour nSces- 
siter leur distinction comme une variStS difESrente. 

Queleques remarques s’imposent encore au sujet de la nomenclature. 
Kiefer a en 1936, apr&s avoir dSmembrS en plusieurs espeees le Halicy - 
clops aequoreus , considers jusqu’ alors comme une forme cosmopolite, 
trouvS utile d’abandonner le nom de Fischer en faveur de celui de Boeck 
(H. christianiensis). Ses raisons sont, d’une part la description dSfect- 
ueuse de Fischer, d’ autre part la supposition que le Halieydops dScrit 
par Lilljeborg, Boeck et Sars, e'est-^-dire la forme commune dans 
l’Europe du Nord, n'existe pas a MadSre, d'ou provenaient les animaux 
de Fischer. Cependant ce travail a eu le mSrite de montrer l’ineertitude 
qui subsiste sur l’identite rSelle des animaux exotiques simplement 
mentionnSs comme “ Halieydops aequoreus ” ou " c )nagniceps ”, et, en ce 
qui conceme l’Stude prSsente cette remarque s’applique au sujet de H. 
magniceps 33 rapports par Seymour Sewell du lac Tchilka et de “ H. 
aequoreus 33 de Kylov, trouvS k Bender PahlSvi sur les bords de la mer 
Caspienne, 
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Resume. 

Unc description a etc donnee d’une espece nouvelle da genre Hdlicy- 
clops et une redesrription d’une forme du mcme genre d4ja connue de la 
cote orientale de. I’Inde et retrouvee sur la cote oecidentale, ainsi que 
sur le littoral du golfe Iranien. 

Quelcues remarques ont ete faites au sujet de la nomenclature r4- 
cente do Kiefer. 
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SILUROID FISHES OF INDIA, BURMA AND CEYLON. 


By Sunder Lal Hora, D.Sc., F.R.S.E, F.N.I ., Assistant Superinten¬ 
dent , Zoological Survey of India , and Nirmal Chandra Law, M.Sc. 

(Plates I and II.) 

IX. Fishes op the genera Gagata Bleeker and Nangra Day. 

Recently while working out collections of freshwater fishes from 
Assam and Travaneore, considerable difficulty was experienced in 
separating Indian species hitherto referred to the genera Gagata Bleeker, 
Batasio Blyth and Nangra Day. This led us to examine the entire 
material of these genera in the extensive collections of the Indian Museum 
with very interesting results. In this article we propose to deal with 
the fishes of the genus Gagata , of which Nangra is regarded as a synonym, 
while the genus Batasio is treated in detail in the next article of this 
series. 

Gagata Bleeker. 

1838. Gagata , Bleeker, Ichtkyol , Archipel, Ind. Prodromus, I, p. 204 (orthotype 
G. typus Blkr. = Pimelcdus gagata Ham.). 

1860. Gagata , Blyth, Journ. As . Soc. Bengal XXIX, p. 152. 

1863. Gagata , Bleeker, Xed. Tijdschr. Dierk. I, p. 90. 

1861. Callomystar , Gunther, Cat. Fish. Brit. Mils. V, p. 218. 

1877. Gagata , Day, Fish , India , p. 492. 

1877. Nangra, Day, ibid., p. 493. 

1011. Gagata, Began, Ann. Ma g . N at. Hist . (8) VIII, p. 564. 

1911. Xangra , Began, ibid. (8) VIII, p. 564. 

1913. Gagata , Weber & de Beaufort, Fish. Indo-Austral. Aichipd. II, p. 268. 
In 1858, Bleeker provisionally proposed the generic name Gagata 
and included a number of heterogenous forms in it. It was not until 
1863, however, that its definition was given and Phnelodus gagata Hamil¬ 
ton, rechristened as Gagata typus Bleeker, definitely assigned to it. 
As Bleeker had not seen any specimen of Hamilton’s species, his charac¬ 
terisation of the genus was imperfect and the systematic position he 
assigned to it was faulty. However, Blyth recognised Gagata as a 
valid genus, but remarked : “ This, as it now stands, is a heterogeneous 
assemblage of species, and I know of none that can properly range with 
the type of it, which is Phnelodus gagata , B. H.: a species with the 
maxillary cirri bony towards the base, as in Bagarius to a much greater 
extent. The Menoda dubiously referred to this type by Dr. Bleeker 
is identical with Bagrus corsula, VaL, which therefore must stand as 
B. menoda (B. H.); the Mangois appertaining to my genus Amblyceps ; 
and another type may be here indicated as— Hara , nobis, n.g.” Gunther 
redescribed the species gagata from 5 examples, which he regarded as 
Types of the species. Presented by G. R. Waterhouse, Esqr., 5 ’ and 
erected for it a new genus CaUomysiax. He was aware of Bleeker’s 
Gagata but did not consider it a valid genus and remarked: 

41 Dr. V. Bleeker does not appear to have been acquainted with this fish, so 
that not only the characters of the genus which he proposed for it are incorrect, 
but it is also improperly referred to She * phalanx ’ of Arii, and to the * Stirps ’ of 
Bagrini” 
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Later workers, however, regarded Oagata Bleeker as a valid genus 
and considered Gunther’s Callomystar as its synonym Gunther had 
assigned only one species to this genus, but Day included 4 species in 
it— G. cenia (Ham) with G gagata (Ham) as a synonym, G. itchkeea 
(Sykes), G. batasio (Ham.) and G tengana (Ham.) According to Day, 
the range of the genus extends from the Rivers of Sind, India (except 
Madras) and Burma.” One more species— G schmidti —has since been 
described by Volz 1 from Sumatra. 

Day established another genus Nangra to accommodate Pimelodus 
mngra Hamilton, P. nridescens Hamilton and a new species from the 
Sone River (Nangra punctata) and remarked :— 

“ This genus differs from Gagata m its barbels not being placed in a transverse 
line behind the chin and in its gill membianes not being confluent with a broad 
isthmus but rather deeply notched It is allied in some respects to Macrones, but 
has no teeth on the palate, whilst its air-vessel is enclosed m bone. ” 

Our studies have shown that the characters distinguishing the two 
genera intergrade into each other and can at best be used for separating 
species in the same genus. 

In order to discuss the systematic position of the above-mentioned 
species, it is necessary to know, in the first instance, the precise limits 
of the genus Gagata Hamilton. Though quite a number of Hamilton’s 
species are inadequatelv characterised, there is no difficulty in recogni¬ 
sing P. gagata , as its detailed description and figure leave no doubt 
about its identity. Reference mav heie be made to a few of its most 
salient features as given by Hamilton. 

i. There are eight barbies; the two nasal and the four mandi- 

bulary barbels are shorter than the head, while the maxil¬ 
lary barbels are rather longer, and have a membrane extend¬ 
ing half way along their hinder edge. 

ii. The anal fin is provided with 17 rays. 

iii. The fins are edged with black. 

iv. The bones of the head are roughened with variously intersecting 

ridges. 

v. The jaws are crowded with minute teeth, while the tongue and 

the palate are smooth. 

vi. Both apertures of each nostril are circular and are separated 

only by the nasal barbel. 

Bleeker (1863, p. 90) based his genus Gagata on the following charac¬ 
ters 

“ Cun 8, nasales 2, suprama\illares 2, mframaxiUares 4. Palatum eden- 
tuhun. Dentes maxiHis plunsenati pan i. Scutum capitis granosum, fonticulis 
lateraJibus Cim supramaTillares basi membraua muniti. Spina dorsi edentufc. 
B* 5. 

Giinther gave a good definition of the genus under Callomystax and 
included the following additional important diagnostic characters in it:— 

i. The two pairs of mandibulary barbels are inserted in a trans¬ 

verse series immediately behind the margin of the lower 
lip. The maxillary barbels are osseous to some extent. 

ii. The eyes are without free orbital margins. 


1 Volz, W., Heiue Suisse de ZooL XII, p. 470 (1904). 
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ni. The gill-openings are of moderate width, the gill-membranes 
being confluent with the skin of the isthmus. 

Day added to the generic definition the character of the air-bladder 
which he found to consist of two rounded portions, each of which is 
enclosed in an osseous cup.” Regan in his synopsis of the genera of 
the Sisondae defined the mam skeletal features of Gagata and Nangra. 



Text-fig. 1.—Alimentary canal, dentition and air-bladder of Gagata gagata (Hamil¬ 
ton). 

a . Alimentary canal. X 2$ ; 6. Dentition. X 8 ; c Air-bladder. X 3J. 

In view of what is stated above, the genus Gagata may be defined 
as follows:— 

Gagata comprises a group of Sisorid fishes in which the body is com¬ 
pressed and the snub-nosed head, though globular, is somewhat elevated, 
only rarely depressed. The upper surface of the head is provided with 
sharp, longitudinal ridges; it is covered with thin, smooth skin, but 
some of the bones on the dorsal surface are variously roughened. The 
median fontanel is very conspicuous. The mouth is small, transverse 
and ventral. The lips are thick, continuous and somewhat fimbriated ; 
the post-labial grooves are restricted round the comers of the mouth. 
The jaws are provided with small, villiform teeth; the palate is edentu¬ 
lous. There are eight barbels; the nasal barbels are small and thin 
and are prolongations of the broad flaps separating the two nostrils 
on each side t these flaps, when present, cover a part of the posterior 
nostrils on each side; the maxillary barbels are osseous proximally, 
and are provided with membraneous flaps along the inner surface ; the 
two pairs of mandibular barbels axe shorter and may or may not be 
situated in a more or less transverse series behind the posterior lip. 

B 2 
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The skin in the thoracic region is smooth. The nostrils aro close to¬ 
gether. The eyes are subcutaneous. The gill-openings are fairly wide ; 
the gill-membranes may be confluent with the skin of the isthmus, or 
deeply notched. The rayed dorsal fin is provided with a strong spine. 
The adipose dorsal is short but prominent. The pectorals are provided 
with strong spines which are denticulated internally. The pelvics are 
horizontal and 6-rayed ; they are situated behind the dorsal. The anal 
fin is short. The caudal fin is deeply forked. The air-bladder is divided 
into two rounded portions which are partially enclosed in bone and 
come in direct contact with the skin above the pectorals. There are 
5 to 7 branchiostegal rays. 

Began distinguished Gagata from the other genera of the Sisoridae 
by the following combination of characters :— 

Praeeaudal vertebra© normal, 'with the libs attached to the simple paia,- 
pophysis and. the neural arches without the lateral processes; end of transverse 
process of fifth vertebra appearing as a rugose plate behind the lateral cutaneous 


“ Head somewhat compressed and elev ated; tail and caudal \ortebrae normal. 

Mesopterygoid smaller than metapterygoid, pelvis behind the doisal. 

Gill-membranes attached to isthmus.’ 9 

Further, he distinguished Nangra from Gagata by the fact that in 
the former the gill-membranes are free from the isthmus. 

Having defined the generic limits of Gagata and Nangra we may 
now consider the systematic position of the various species assigned to 
these genera. Hamilton’s Pimelodus cenia is undoubtedly congeneric 
mth his P. gagata . In the former the author seems to have overlooked 
the minute nasal barbels. Gunther appears to have overlooked this 
species entirely, for there is no mention of it in his Catalogue . Though 
m “f. J a y X recognised it as a distinct species, in his Fishes of India 
and the Fauna he considered it as a young form of Gagata gagata. We 
have examined a large series of specimens of both the species in the 
collection of the Indian Museum and are definitely of the opinion that 
they are quite distinct and represent two valid species of the genus 
Gagata. 

Day (loc. cit., 1877, p. 493) included Hamilton’s Pimelodus batasio* 
in the genus Gagata , and as he had no specimen for study he seems to 
fw influenced by Hamilton’s statement to the effect 

that There is no slit under the throat.” Cuvier and Yalen- 

mennes? included this species under Bagrus, Blyth* under Batasio and 
uunther® under Macrones. We have examined several specimens of 
the species from the type-locality and find that Hamilton’s statement 
wi n regard to a sht under the throat is not correct. In Hamilton’s 
original drawing* of the species the two nostrils of each side are shown 
as situated wide apart, which precludes its being a member of the 
Sisoridae. This species has been rightly assigned by Shaw and Sheb- 


* Day,?., Pros. Zod. Soc. London, p. 809 (1869). 

Hamilton, F-. i'wA. Oangee, p. 179 (Edinburgh: 1822). 

* iSZ&v ?* d Va k nc “y ne ®> A., But. Nat. Poueon XIV, p. 425 (1839) 

* Btyth, E,/o«r».,4«. Soc. Bengal XXIX, p. 150 (1860). P ' 

, Gather, A., Cat. Fuh. Brit. Mu*. V, p. 83 (1864)1 ’ 

pL pL I0 “- fi 8- 8 < 1877 > 5 Horn, S. L„ Jfem. Ind. Mu*. IX. 
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beare 1 to the genus Batasio Blyth, which is dealt with in the next article 
of this series. 

As regards the true systematic position of Pimdodus tengana Hamil¬ 
ton there is some difficulty. It has been included under the genus 
Bagi us by Cuvier and Valenciennes, Batasio by Blyth, Macrones by 
Gunther and Gagata by Day. This species was collected by Hamilton 
in the Brahmaputra and in his original notes the description is dated 
; Gualpara, 29th July, 1808.” To elucidate its systematic position 
attention may be directed to the following salient features as noted by 
Hamilton:— 

1. There are eight barbels shorter than the head. 

2. The anal fin possesses fourteen rays. 

3. It is a small fish of about 3 inches in length. 

4. The back is marked with many black dots, which are collected 

into a spot above each pectoral fin, and also on the crown 
of the head. The fins of the back and tail are also dotted, 
so that the edge of the last is black, and several spots are 
formed on the first. 

5. Both openings of each nostril are circular, with a tendril between 

them. 

6. Under the lower jaw there is no slit. 

Though it is stated by Hamilton that the two openings of each nostril 
have a barbel between them, his figure shows that these openings are 
situated widely apart and that the posterior one is provided with a 
barbel at the anterior end. It would thus appear that the species can¬ 
not be referred to the Sisoridae, but belongs to the Bagridae. It seems 
to belong to the genus Batasio and is eonspecific with Blyth 5 s B. affinis. 
Vue shall elucidate further the systematic position of this species in our 
account of the fishes of the genus Batasio . 

Hamilton’s P. nangra, the type of Day’s genus Nangra, differs from 
Gagata gagata and G. cema in having longer barbels and deeply notched 
gill-membranes, though Hamilton in the description of this species also 
states There is no slit under the throat.” The bases of the mandi¬ 
bular barbels are not situated in a straight line. As indicated above, 
we do not regard these differences of generic value, especially as Gagata 
itclikeea (Sykes) is a form intermediate in characters between Gagata 
and Nangra . 

In Pimelodus viridescens, Hamilton mentioned only six barbels; 
evidently he overlooked the minute nasal barbels. The most signi¬ 
ficant feature of this species is its greatly depressed head and anterior 
part of body. It is stated to possess a slit under the throat. From a 
careful study of Day’s descriptions of Nangra punctata and Nangra 
mnaescens and also from an examination of his drawings of the two 
species it seems probable that the two are identical, the latter being 
the juvenile form of the former. Two fresh specimens in our collection 
also confirm this view. In the nature of its gill-openings, G. viridescens 
agrees with <?. nangra. Day recorded this species from Poona and 
one of us also recorded it from the Deccan. Re-examination of the 

fig. anc * Stebbeare, E. 0., Joum. Boy. As. Boc. Bengal , Science HI, p. 97, 

* Hora, S. L., Bee. Ind. Mus. XXXIX, p. 19 (1937). 
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material las shown that the Deccan specimens are referrable to G. 
itchheea in which the isthmus is very narrow and the mandibular barbels 
are not situated in an absolute straight line. 

The only extra-Indian species of Gagata is G. schmidti Volz from 
Sumatra. Its salient features are the depressed head, 1| times broader 
than high; the small eyes, longitudinal diameter being contained 13 
times in length of head ; the absence of fontanels; the dorsal spine 
being dentated along the front and hind borders; the very narrow 
isthmus, and its almost uniform gray brown colour. 

The Indian species of the genus Gagata may be distinguished by the 
following key:— 

Key to the Indian species of the genus Gagata Sleeker. 

I. Nasal barbels small or rudimentary, being almost 
as long as or considerably shorter than longi¬ 
tudinal diameter of eye. 

A. Dorsal fin considerably longer than head; 

both dorsals, anal, pectoral and pelvic 
fins black distally. 

[Gill-membranes united with a fairly 
broad isthmus; maxillary barbels 
slightly and mandibular barbels con¬ 
siderably shorter than head; bases 
of mandibular barbels cloao together 
and in a transverse row; median 
groove on head extending to end of 
occipital process] .. .. G. gagata. 

B. Dorsal fin consideiably shorter than head; 

distal portions of fins not coloured 
black. 

1. Maxillarj barbels longer than head. 

[Gill-membranes united with a 
very narrow isthmus; mandi¬ 
bular barbels somewhat shorter 
than head; bases of inner mandi¬ 
bular barbels somewhat in ad¬ 
vance of those of the outer; 
median groove on head extend¬ 
ing as far as posterior border of 
orbit and followed by a small, 
median, oval fontanel] .. G. itchheea. 

2. Maxillary barbels considerably 

shorter than head. 

a. Bases of mandibular barbels 

close together and in a 
transverse row. [Gill- 
membranes united with a 
narrow isthmus; width of 
head considerably less than 
its length in front of pec¬ 
torals; median groove on 
head extending to base of 
occipital process] .. G. cenia. 

b. Bases of mandibular barbels 

set widely apart, and at 
different levels. [Gill- 
membranes united with 
each other and the isth¬ 
mus; head almost as broad 
as its length in front of 
pectorals; median groove 
on head extending to base 
of occipital process] .. G. t nrideeca/U* 
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II. Nasal barbels almost as long or longer than head. 

[Bases of mandibular barbels set widely apart, 
and at different lei els; gill-membianes united 
with each other across the isthmus; auxiliary 
and outer mandibular bai belts much longer than 
head; median groove on head extending to 
base of occipital piocess] .. .. G. nangra. 


Gagata gagata (Hamilton). 

Plate I, figs. 1, 2. 

1822. Pimelodus gagata , Hamilton, Fish. Ganges , pp. 197, 379, pi. xxxix, fig. 65. 

1854. Ptmelodus gagata , Bleeker, Verb. Bat. Gen. XXV, p. 58. 

1858. Gagata gagata , Bleekei, Ichthyol. Archpel. Indicia Prodromus, I, SUuHb 

p. 206. 

1860. Gagata gagata , Blyth, Jottrn . Boc. Bengal XXIX, p. 151. 

1862. Gagata typus, Bleeker, Atl. Ichthyol. II, p. 7. 

1864. Callomystax gagata, Gunther, Cat. Fa>h. But . Mus. V, p. 218. 

1869. Gagata typus, Daj, JProc. Zool. Boc. London , p. 309. 

1877. Gagata cenia , Day (in part). Fish. India , p. 492, pi. cxv, fig. 4. 

1877. Callomystax gagata, Beavan, Frtshw. Fisk. India , p. 149. 

1889. Gagata cema , Daj (in part), Faun. But . Ind. Fish . I, p. 208, fig. 75. 

D. 1/6; A. 3-4/10-12; P. 1/9; V. 1/5; C. 19. 

Gagata gagata is a medium-sized, stoutly-built species in which, the 
dorsal profile rises moderately to the commencement of the dorsal fin 
beyond which it slopes down gradually to the base of the caudal fin. 
The ventral profile is almost horizontal as far as the commencement of 
the pelvic fins and thereafter it rises gradually to the base of the caudal 
fin. The fish is compressed from side to side, more so in the posterior 
half; the dorsal surface forms a narrow ridge. The ventral surface in 
front of the pelvic fin is somewhat flattened. 

The head is broadly pointed in front; its length is contained from 
3-61 to 3*93 times in the standard length. The height of the head at 
the occiput is contained from 1-05 to 1*45 times and its width from 
1*25 to 1-57 times in its length. The snout is prominent and globular; 
it is produced in front of the mouth for a short distance. The eyes are 
dorso-lateral in position and are situated nearer to the posterior margin 
of the operculum than to the tip of the snout. The diameter of the 
eye is contained from 2-65 to 3-76 times in the length of the head, from 
0*89 to 1*58 times in the length of the snout and from 0*65 to 1-20 times 
in the inter-orbital width. The two nostrils of each side are fairly pro¬ 
minent, close together and situated much nearer to the tip of the snout 
than to the eye. The dorsal surface of the head is covered with smooth 
skin but is marked with bony ridges. The median groove on the head 
commences from in front of the nostrils and is continued with slight 
variations to the end of the occipital process which misses the basal 
bone of the dorsal fin by a short distance. The occipital process is 
long and narrow, almost 4 to 5 times as long as broad at its base. The 
mouth is small and horizontal; it is bordered by thick and slightly 
fimbriated lips which are continuous at the angles of the mouth. There 
are patches of small, villiform teeth in the jaws. There are four pairs 
of barbels ; the nasal barbels are small and thin and are rarely as long 
as the longitudinal diameter of eye. The maxillary barbels possess 
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stiff bony bases and membranous flaps along the inner side of tlie proxi¬ 
mal one-third of their lengths. These barbels rarely exceed the length 
of the head. The two pairs of mandibular barbels have somewhat 
swollen bases which are arranged in a transverse row behind the lower 
lip; these barbels are shorter than half the length of the maxillary 
barbels. The gill-opening is restricted on the ventral surface; the 
distance between the two openings is contained from 0*55 to 0*92 times 
in the diameter of the eye. 

The depth of the body is contained from 3*34 to 4*37 times in the 
standard length. The caudal peduncle is well formed ; its least height 
is contained from 1*28 to 2*00 times in its length. Two oval patches 
of skin above the pectorals indicate the areas where the air-bladder 
comes directly in contact with the skin. The cubito-humeral processes 
are fairly well marked. The anal opening is situated nearer to the 
commencement of the caudal fin than to that of the pectorals. The 
urino-genital openings 1 are separate; in the female they aie situated 
immediately behind the anus and form a slit-like aperture bordered by 
fleshy lips which project in the form of a short papilla-like structure 
distally. In the male the urinary opening is situated on a papilla behind 
the anus. 

The dorsal fin is pointed and situated almost wholly in advance of 
the pelvic fins; it is longer than the head ; its spine is long, pointed 
and almost as long as, slightly shorter or longer than the head. It is 
finely serrated along the distal one-third of the anterior border. The 
adipose fin is short, but well marked ; its base is somewhat longer than 
that of the rayed dorsal. The pectoral fins are also pointed and are 
placed only slightly above the ventral surface; they do not extend to 
the base of the pelvic fins. The pectoral spine is strong and denticu¬ 
lated internally; its outer border is provided with a few teeth at the 
distal end. The pelvic fins extend considerably beyond the anal open¬ 
ing and their outer rays are pointed. The anal fin is of moderate length 
and the caudal fin is deeply forked with both the lobes pointed, the upper 
lobe is somewhat better developed than the lower. 

The general colour of the body is opaque yellow verging to dull gray. 
The greater part of the pectorals, the distal halves of the dorsal, pelvic, 
and anal fins are conspicuously coloured black. The caudal fin is whitish. 
The colouration of the species is one of its most characteristic features. 

„ Distribuiim, —Unfortunately a number of specimens of Gagata gagata 
m the collection of the Indian Museum do not bear locality labels, but 
it seems probable that the species is found in the Ganges, Brahmaputra 
and teawadi River systems. It is represented in the collection from 
Allahabad, Calcutta, Khuln a and Pxome. It is said to attain a foot in 
length. 


hv structures similar to those described here are erroneously termed 

by Mookerje^Kazumdar and Das Gupta as " vagina M and “ penis ” (Ind. Joum. Vet . 

1940) * ? he authors t0 tave ignored the fact that 
taLJSSf 7 i may 1)6 or confluent with that of the genital 

IS ftequenfcly placed on a more or less prominent papilla {papilla urogenitalie ). 

the «“»“ * “ d Vt > papilla is devd^ed, i4 

iGtoZi ^ ted near 1116 base ” 



Measurements in millimetres of the specimens of Gagata gogata (Ham.) 
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Plate I, figs. 3, 4. 

1S40 Phactocephalus itchkeea, Sykes, Trans. Zool. Soc. London II, p. 373, 
pi lwii, fig. 1. 

1849. Pimelodus itchkeea , Jerdon, Madras Journ. Litt. Sri. XV, p. 341. 

1854 Bag i vs itchkeea , Bleeker, Verh . Bat. Gen. XXV, p. 56. 

1864. 31act ones itchkeea , Caf. V, p. 84. 

1876 Ilemtpimelodu8 itchkeea , Day, Journ. Linn. Soc . London, Zoology XII» 

p. 571. 

1877 <7apa/a itchkeea , Day, Pis/t. p. 492, pi. cxv, fig. 6. 

1889. Gagata itchkeea , Day, Faun . B/it. Ind., Fish I, p. 209. 

3937. Nangia liridescens , Hora (nec Hamilton), Bee. Lid. Mus. XXXIX, p. 19. 
1937. Nangia vuidescens, Hora & Mibra (nec Hamilton), Jouin. Bombay Nat. 
Eist. Soc. XXXIX, p. 511; ibid. XL, p. 23,1938. 


D. 2/6; A. 2-3/9-10; P. 1/8; V. 1/5; C. 18-19. 

Gagata itchkeea is a small, almost eylinderical fish in which both 
the dorsal and the ventral profiles are slightly arched. The body is 
only slightly compressed anteriorly, but in the region behind the pelvic 
fins the compression is more marked. The ventral surface in front of 
the pelvic fins is only slightly flattened and, in consequence, the pec¬ 
toral fins are placed at a considerably higher level than the ventral 
surface. 

The head is short, globular and rounded anteriorly; its length is 
contained from 3-57 to 4-05 times in the standard length. The height 
of the head at the occiput is contained from 1*25 to 1-50 times and its 
width from 1-16 to 1*50 times in its length. The snout is so much 
rounded that one gets the impression of a pug-headed fish and the nos¬ 
trils are almost directed anteriorly; it projects beyond the mouth for 
a short distance. The eyes are large and dorso-lateral in position; 
they are not visible from the ventral surface. The diameter of the 
eye is contained from 2-20 to 2-75 times in the length of the head, from 
fl-GO to 1*00 times in the length of the snout and from 0-63 to 0*87 times 
in the interorbital distance. The nostrils are large and well formed 
and are situated almost midway between the tip of the snout and the 
eyes. The median groove on the head extends from between the nos¬ 
trils to the base of the occipital process, but anteriorly there are lodged 
in it one large and one small fontanels. After the second fontanel 
the groove is very shallow and hardly perceptible posteriorly. The 
edges of the groove are slightly raised to form longitudinal ridges. The 
occipital process is long and narrow, its length is about 3 times its width 
at the base; it is separated from the basal bone of the dorsal fin by a 
short distance. The mouth is small, inferior and horizontal; it is 
bordered by fleshy lips which are continuous and free at the angles of 
the mouth. The teeth are small, villiform, and hardly perceptible. 
There are four pairs of barbels; the nasal barbels are small and con¬ 
siderably shorter than the diameter of the eye; the ma.yilla.T y barbels 
are longer than the head and their basal parts stiff; the m^mKrana in 
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their axils is little developed ; the two pairs of mandibular barbels are 
almost equal and are as long as the head behind the anterior border 
of the orbit. The bases of the mandibular barbels are not situated 
exactly in a transverse line behind the lower lip, but those of the inner 
pair are slightly in advance of those of the outer. The gill-membranes 
are attached to the isthmus but the gill-openings are separated by a 
distance which is generally less than one-fifth of the diameter of the 
eye. 

The depth of the body is contained from 4*00 to 5*41 times in the 
standard length. The least height of the caudal peduncle is contained 
from 1*14 to 1*85 times in its length. The portion of the body where 
the air-bladder comes in close contact with the skin is not well marked 
externally, but the cubito-humeral processes are fairly distinct. The 
anus is followed by a small urino-genital papilla. 

The dorsal fin is situated in advance of the pelvic fins ; it is generally 
shorter than the head. The dorsal spine is a strong prickle which is 
smooth along both the borders. The adipose dorsal is small, but well 
developed. The pectoral fin is pointed and almost reaches the base 
of the pelvic fins; its spine is strong and crenulated along the outer 
border but serrated for two-thirds of its length internally. The pelvic 
fins extend beyond the anal opening, but are separated from the anal 
fin by a short distance. The anal fin is short like the dorsal. The 
caudal fin is deeply forked ; both the lobes are pointed, the upper being 
somewhat longer. 

Sykes noted that the colour of the fish is u yellowish glossy silver, 
inclining to greenish on the back, and silvery on the belly; marked 
with dark bluish brown broad spots along the back, head, and at the 
base of the rays of the tail ”. Day remarked that the colour is 
“ yellowish-bronze, becoming silvery on the sides and abdomen: some 
dark blotches along the back descending to half way down the sides. 
A black blotch on either lobe of the caudal, and another on the dorsal 
fin”. In the specimens examined by us the colour varies only slightly 
from the earlier descriptions, and the saddle-shaped black bands on 
the body though only faintly marked in some are fairly conspicuous in 
others. 

Distribution .—As stated by Day, 0. itchkeea is found only in the 
rivers of the Deccan. In the collection of the Indian Museum, this 
species is represented from Deolali, Poona, Sntara (Bombay Presidency) 
and from the Cauvery in the Coorg State. 

Remarks .— G. itchkeea is intermediate between Q. gagata and G . 
nangra in several respects and on account of its wide gill-openings and 
the disposition of the bases of the mandibular barbels is liable to be 
referred to the genus Nangra . Its relatively longer barbels also show 
its affinity to G. nangra . Sykes considered it a close ally of Hamilton’s 
Pimdodus tengana, which we have referred to the genus Batasio Blyth. 
0* itchkeea rarely exceeds three inches in length and seems to be very 
common in the waterways at Poona. 
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Gagata cenia (Hamilton). 

Plato I, figs. 5, 6. 

1S22. Pimelodus cmia , Hamilton, Fish. Ganges , pp. 174, 376, pi. xxxi, fig. 57. 

1854. Pimelodus cenia , Bleeker, Verb. Bat. Gen. XXV, p. 58. 

1869. Hnnipimelodus cenia , Day, Proc. Zool. Soc. London , p. 308. 

1871. Hemipimelodu8 cenia , Day, Pioc. Zool. Soc. London , p. 288. 

1877. Gagata ccnia> Day (in part), Fish. India , p. 492, pi. cxv, fig. 5. 

1889. Gagata cenia , Day (in part), Faun. Biit. Ind . Fish. I, p. 208. 

1890. Gagata cenia , Yinugucrra, Ann. Mus. Civ. Stor. Nat. Genera (2) IX, 

p. 121. 

1921. Gagata cenia , Hora, Pec. Ind. Mus. XXII, p. 182. 

1938. Gagata cenia , Hora, Pec. Ind. Mus. XL, p. 180, fig. 6. 

1939. Gagata cenia , Das, Pec. Ind. Mus. XL1, p. 448. 

D. 2/6; A. 2-3/10-12; P. 1/7-9; V. 1/5; C. 17-19. 

Gagata cenia is a comparatively small and slender fish, in which the 
dorsal and the ventral profiles are slightly arched. The body, however, 
becomes considerably narrow in the caudal region. The ventral sur¬ 
face in front of the pelvic fins is flattened and horizontal. The dorsal 
surface is somewhat rounded and the head and the body, except in the 
tail region, are moderately compressed. 

The head is flattened on the ventral surface and more or less rounded 
anteriorly ; its length is contained from 3-62 to 4-47 times in the standard 
length. The height of the head at the occiput is contained from 1-29 to 
1-87 times, and its width from 1-40 to 2-00 times in its length. The 
snout is prominent, globular and projects beyond the mouth for a con¬ 
siderable distance. The eyes are large and dorso-lateral in position; 
they are not visible from the ventral surface. They are situated either 
in the middle of the head or slightly nearer to the posterior margin of 
the operculum than to the tip of the snout. The diameter of the eye 
is contained from 1*87 to 3*41 times in the length of the head, from 
0-62 to 1-33 times in the length of the snout and from 0*50 to 085 times 
in the interorbital width. The nostrils are situated almost midway 
between the eye and the tip of the snout or slightly nearer to the former 
than to the latter. The head is covered with smooth skin, but its dorsal 
surface is marked with two longitudinal bony ridges and the supra¬ 
orbital bones are also slightly raised above the surface. The median 
groove on the head commences from in front of the nostrils and after 
a slight interruption is continued to a point in front of the base of the 
occipital process. The occipital process is about three times as long 
as broad at its base and misses the basal bone of the dorsal fin by a 
short distance. The mouth is small, horizontal and crescentic; it is 
bordered by fleshy lips which are free and continuous at the angles of 
the mouth. The median portion of the upper lip is swollen and 
plicated ; it forms a prominent fold in front of the mouth. There are 
small and vifiiform teeth in the jaws. There are four pairs of barbels ; 
the nasal barbels are so minute that they are likely to be overlooked; 
the basal portions of the maxillary barbels are stiff and there is a thick 
membrane in their axils ; they are slightly shorter than the head ; the 
mandibular barbels are considerably shorter and their bases are situated 
in a transverse series behind the lower lip. In a very large number of 



22 


Records of the Indian Museum. 


[Voh. xmi. 


specimens there are two finger-like processes situated in the mid-ventral 
line between the bases of the inner mandibular barbels. Sometimes 
these structures are represented by nodules attached to the posterior 
lips, while in certain specimens they are entirely absent. These struc¬ 
tures, like the barbels, are probably tactile in function. The gill-open¬ 
ings are somewhat restricted on the ventral surface by a narrow isthmus ; 
the distance between the gill-openings is contained from 0*15 to 0*63 
times in the diameter of the eye. 

The depth of the body is contained from 4*0 to 6*0 times in the 
standard length. The least height of the caudal peduncle is contained 
from 1*27 to 2*14 times in its length. The portion of the body where 
the air-bladder comes in contact with the skin is not well marked exter¬ 
nally and the cubito-humeral processes are not so prominent. The 
urino-genital openings are similar to those described above for Gagata 
gagata (vide supra , p. 16). 

The dorsal fin is obliquely truncate and its base is situated wholly 
in advance of the pelvic fins; it is usually shorter than the head, but 
in rare cases it may be just as long as the head. The dorsal spine is a 
short, strong prickle which is smooth along the posterior border but is 
finely serrated along the anterior border, especially along the distal 
portion. The adipose dorsal is short but well marked. Generally the 
pectoral fin is shorter than the head, but sometimes it is equal to or 
even slightly longer than the head ; they are separated from the pelvic 
fins by a considerable distance. The pectoral spine is denticulated in 
the middle along its inner border and serrated along the distal half of 
the outer border. The pelvic fins reach as far as or extend slightly 
beyond the anal opening. The anal fin is short and low. The caudal 
fin is deeply forked and both the lobes are sharply pointed; the upper 
lobe is somewhat longer than the lower. 

Hamilton noted that “ The general colour is silver, with some dusky 
on the back, and the bars descending to the lateral lines. The end of 
the tail is black; and the first fin of the back, and that of the tail, are 
stained with the same colour. The eyes are silver-coloured.” He had 
also noted that the back was marked with four transverse bars. Day, 
who regarded this species as comprising of young individuals only, 
stated that “ The young are of a yellowish bronze colour, becoming 
silvery on the abdomen: they have three dark bands over the head 
and four more over the back, descending as low as the lateral-line. 
Caudal with a semi-lunar black band, or a black blotch on each lobe: 
a dark mark across the dorsal fin.” The specimens in the collection of 
the Indian Museum vary slightly as regards colouration but in general 
agree closely with Day's description. 

Distribution .—Hamilton described this species from the northern 
parts of Bengal, but as Day had confused Gagata gagata with G. cenia , 
it is not possible to accept the range of distribution of this species given 
by him. In the collection of the Indian Museum, it is represented from 
the Punjab, Delhi, Nepal Bihar, Orissa, Bengal, and Assam (including 
Chindwin Drainage System). It rarely exceeds six inches in length and 
was originally described by Hamilton from specimens about three inches 
in length. 
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Gagata viridescens (Hamilton). 

Plate I, figs. 7, 8. • 

1822. Pimelodns vindesccns , Hamilton, Fish. Ganges pp. 173, 376, pi \, 
fig. 56. 

1854 Pimelodus undescens, Bleeker, Vcih Bat. Gen. XXV, p 58. 

1877. Xangra punctata. Day, Fish, India , p. 494, pi exv, fig. 8. 

1877 Xangra vmdescens , Day, Fish. India , p 494, pi. cvv, fig. 7. 

1889. Xangia punctata. Day, Faun But. Ind. Fish. I, p. 212. fig/ T 6 
1889 Xangra uridescens. Day, Faun Brit. Ind. Fish . I, p. 212. # 

D. 1/6; A. 2/9; P. 1/8; Y. 1/5; C. 21. 

In Gagata virridescens the head and the body in from, of the inal fin 
is greatly depressed and the ventral surface is flattened. The tail is 
somewhat compressed and subcylindrical. The dorsal profile is slightly 
arched, while the ventral profile is straight and horizontal in froiit of 
the anal fin. 

The head is large and broad, it is covered with minute spine-like 
structures: its length is contained from 3-00 to 3*18 times in \he 
standard length. The height of the head is contained from 1*63 to 1*78 
times and its width from 1*27 to 1*31 times in its length. The snout is 
broad and rounded in front; it projects beyond the mouth for a con¬ 
siderable distance. The eyes are of moderate size and dorso-lateral in 
position ; they are not visible from the ventral surface. The eyes art' 
relatively larger in young specimens and are situated almost in the 
middle of the length of the head; their diameter is contained from 
3-50 to 4*16 times in the length of the head and from 1*37 to 1*75 times 
in the length of the snout. The interorbital distance is equal to the 
diameter of the eye. The nostrils are well-formed, rounded apertures ; 
they are situated much nearer to the tip of the snout than to the eyes. 
The median groove on the head is pointed both anteriorly and posteriorly, 
and extends from in front of the nostrils to the base of the occipital 
process; behind the level of the eyes there is a slight ridge across the 
groove. The occipital process is long and club-shaped; its width at 
the base is contained about 4 times in its length; it misses the basal 
bone of the dorsal fin by a short distance. The mouth is wide, inferior 
and horizontal; it is provided with fleshy lips which are continuous 
at the angles of the mouth. The anterior lip is papillated, and both 
the lips at the angles of the mouth are plicated. The posterior Up is 
also somewhat roughened along its middle part. The teeth are small 
and villiform; they are arranged in bands in the jaws. There are 
four pairs of barbels; the nasals are minute or rudimentary and are 
liable to be overlooked altogether; the maxillary barbels are consider¬ 
ably shorter than the head, are provided with stiff basal portions which 
lie in lateral grooves; the mandibular barbels are much shorter and 
their bases are situated wide apart, those of the inner pair are con¬ 
siderably in advance of those of the outer pair. The gill-openings are 
wide and extensive; the gill-membranes are confluent with each other 
and with the isthmus in the mid-ventral line. The width of the isthmus 
is very narrow. 

The depth of the body is contained from 4*45 to 4*54 times in the 
standard length. The least height of the caudal peduncle is contained 
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from 1*63 to 1-71 times in its length. The portion of the body where 
the air-bladder comes directly in contact with the skin is not well marked 
externally. The cnbito-humeral processes are well developed. The 
external urino-genital organs are similar to those described in G. gagata 
(vide supra, p. 16). 

The dorsal fin is short and low, and is situated wholly in front of 
the pelvics; it is considerably shorter than the head and is provided 
with a small, strong spine, which is smooth along both the borders. 
The adipose dorsal is short, but well marked; the length of ito base 
is almost equal to that of the rayed dorsal The paired fins are hori¬ 
zontally placed; the pectorals are shorter than the head and provided 
with a very strong spine which is smooth along the outer border, but 
is strongly denticulated internally. The pectorals are separated from 
the ventrals by a considerable distance. The pelvics are small and 
pointed and extend beyond the anal opening. The caudal fin is deeply 
forked, with both the lobes pointed and subequal. 

Hamilton stated that in his Pimdodus viridescem* The sides ar< 
silver coloured , the belly livid, and the fins of the back and tail spotted.” 
The back is noted to be reddish-brown, crossed by three green bars; 
and with opaque spotless sides ”. Day described the colouration of his 
Xangra punctata as follows : coppery, glossed with gold on the sides : 
a black blotch on occiput, and three or four along the back descending 
half way down the sides. A black band on dorsal, and some blaet 
markings on the caudal.” In his K. viridescens, which seems to repre¬ 
sent young specimens, the colour is “ glossy greenish-biown on the 
back, with two very light green bands passing one from the base of 
either dorsal fin to the middle of the depth of the body. A dark band 
on the dorsal fin and spots on either lobe of the caudal ”, In a young 
specimen, 44*5 mm. in standard length, besides the two short bands 
mentioned by Day, there are two other, one obliquely passing through 
the posterior part of the head and another on the back in front of the 
base of the caudal fin. The colouration of the larger specimen corres¬ 
ponds fairly closely with that of Day’s N. punctata . 

Distribution .—Hamilton described this species from the rivers of 
the northern parts of Bengal, but Day noted “ Rivers of Northern 
Bengal, not uncommon in the Jumna at Delhi, and also found at Poona 
in the Deccan”. The two specimens we have referred to 6. vitidescens 
are from Bengal and Assam respectively and we doubt whether the 
range of this species extends to the Deccan. 


Standard length 

MeasuremoU s in millimetres . 

Tezpur, Assam. 

75*0 

Barakar, Santa! 
Parganaa. 

44*5 

Length of head 


25*0 

14*0 

Height of head at occiput 


14*0 

8-5 

Width of head 


19*0 

11-0 

Length of snout 


10*5 

5-5 

Diameter of eye 


.. 6*0 

4*0 

Interorbital width .. 


6*0 

4*0 

Depth of body 


.. 16*5 

10-0 

Length of caudal peduncle 


9*0 

6-0 


o 
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Measurements in millimetres. 



Tezpur, Assam. 

Barakar, Santal 
Parganas. 

Least height of caudal peduncle 

5-5 

3-5 

Longest ray of dorsal 

13-3 

8-0 

Length of dorsal spine 

9*5 

6*5 

Length of pectoral .. 

18-0 

12*5 

Length of pectoral spine 

16-0 

11*0 

Length of ventral 

12*0 

7*0 

Longest ray of anal .. 

14*5 

8*5 

Length of baso of anal 

9*0 

6*5 

Length of base of adipose dorsal 

9*5 

<5 5 


Gagata nangra (Hamilton). 

Plate I, figs. 0,10. 

1822. Pimclodus nangia, Hamilton, Fi&h. Ganges , pp. 193, 378, pi. xi, fig. <>3. 

1834. Pimclodus nangia, Bleekcr, Verh. Bat . Gen. XXV, p. 38. 

1871. Macrones nangra , Day, Proc. ZooL 8oc. London, p. 288. 

1877. Nangra buchanani , Day, Fish. India, p. 494, pi. exiii, fig. 3. 

1889. Nangra buchanani , Day, Faun. But. Ind. Fish. I, p. 211. 

D. 2/9-10 ; A. 3/10 ; P. 1/9 ; V. 1/5 ; C. 16-17. 

Gagata nangra is a small and slender species in which the dorsal 
profile is slightly arched, while the ventral profile is horizontal in front 
of the pelvic fins and thence rises gradually to the tail. The hodv is 
compressed from side to side, more so in the tail region. The ventral 
surface of the head and the anterior part of the body are flattened. 

The head is sharp, long and oval; its length is contained from 3*83 
to 4*18 times in the standard length. The height of the head is con¬ 
tained 2*0 times and its width from 1*00 to 1-50 times in its length. The 
snout is long and pointed, and projects in front of the mouth for a con¬ 
siderable distance. The eyes are relatively small and dorso-latoral in 
position; they are not visible from the ventral surface. The diameter 
of the eye is contained from 5*38 to 6*00 times in the length of the head, 
1*20 times in the length of the snout and from 1*20 to 1-33 times in the 
interorbital width. The two nostrils of each side are well marked and 
are placed nearer the tip of the snout than the eye. The median groove 
on the head is broad and extends from between the nostrils to the base 
of the occipital process ; the lateral edges of the groove are raised into 
slightly elevated longitudinal ridges. At the sides of the groove in 
the posterior region of the head there are two pairs of fontanels. The 
occipital process is broad and long; it is almost twice as long as broad 
at the base and almost extends to the basal bone of the dorsal fin. The 
inouih is inferior, crescentic and horizontal; its width is almost equal 
to the length of the snout. The lips arc visible as definite structures 
only near the angles of the mouth. The teeth are minute and in the 
upper jaw are situated outside the mouth. There are four pairs of 
barbels; the nasal barbels are almost as long as the head; the maxillary 
barbels are provided with stiff basal parts and extend to the anal fin 
or beyond; the outer mandibular barbels axe more than one and a half 
times as long as head while tho inner pair is equal to the head behind 
the nostrils. The bases of the inner pair of mandibular barbels are 
situated in front of those of the outer pair. The gill-openings are wide 
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and on the ventral surface extend anteriorly to the median line; the 
gill-membranes are united with each other. 

The depth of the body is contained from 6*90 to 8*37 times in the 
standard length. The least height of the caudal peduncle is contained 
from 2*20 to 2*75 times in its length. The portion of the body where 
the air-bladder comes in contact with the skin is not well marked ex¬ 
ternally. The cubito-ltumeral processes are, however, well developed. 

The commencement of the dorsal fin is situated well in advance of 
that of the pelvics, but its base extend over the peine fins; its longest 
ray is greater than the head but the spine is somewhat shorter. The 
dorsal spine is a strong prickle which is smooth along both the edges. 
The adipose dorsal is short but well marked. The paired fins are hori¬ 
zontally placed, they are somewhat shorter than the head and are sepa¬ 
rated from the pelvic fins by a considerable distance. The pectoral 
spine is strong and broad ; it is smooth along the outer border but is 
strongly denticulated internally. The pelvic fins are long and pointed; 
they extend beyond the anal opening but do not reach the base of the 
anal fin. The caudal fin is deeply forked with both the lobes sharply 
pointed. 

Hamilton noted that the colours of Gagata nangra ** are rather agree¬ 
able, being silver, with some green on the back, and a faint brown streak 
across the foremost back fin, and another across the fin of the tail 55 . 
According to Day, the colour is “ muddy, with three indistinct vertical 
greenish half bands 55 . In the specimens examined by us, there is a 
short, faint longitudinal band below the base of the dorsal fin and another 
along the lateral line. There is a vertical bar at the base of the caudal 
fin and the dorsal surface of the head is dusky. 

Distribution .—Hamilton found this species in the Kosi river, but 
Day extended its range to the Ganges, Jumna and Indus. The two 
specimens of G. nangra examined hv us were collected from the river 
Hooghly at Nawabgunj. 

This species can be readily distinguished by its longer barbels, pointed 
snout and extensive gill-openings. 


Measurements in millimetres . 


Standard length .. 





33*5 

34*5 

Length of head 





8-0 

9*0 

Height of head at occiput 





4*0 

4*5 

Width of head .. 





7*5 

6*0 

Length of snout .. 





1-8 

1*8 

Diameter of e>e .. 





1*3 

1*5 

Intel orbital width 





1*8 

2*0 

Depth of body 





4*0 

5*0 

Length of caudal peduncle 





5*5 

5*o 

Least height of caudal peduncle 




2*0 

2*5 

Longest ray of dorsal 





9*0 

10*0 

Length of dorsal spine 





70 

8*0 

Length of pectoral 



v • 


6*8 

8*0 

Length of pectoral spine 



• • 


6*2 

6*5 

Length of ventral 



ft • 


6-0 

6*8 

Longest ray of anal 



• ft 


7-4 

9*6 

Length of base of anal 



ft • 


5*0 

5*0 

Length of base of adipose dorsal 


• m 


5*5 

7*0 


c 2 
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X. Fishes of the Genus Batasio Blyth. 

In the preceding article of this series, attention is directed to the fact 
that considerable confusion prevails regarding the taxonomic validity 
and the generic limits of Batasio Blyth, and reference has been made 
to the more salient features by which it can be distinguished from the 
superficially allied genus Gagata . In this article we give a detailed 
historical and taxonomic account of the genus, and descriptions of the 
species which we assign to it. A new species of Batasio has been dis¬ 
covered from Travancore, S. India, and the range of one of the Indian 
species, B. tengana, has recently been extended by Hora and Gupta 1 
to the Malay Peninsula. These new records of the distribution of the 
genus from such widely separated localities are very significant from a 
zoogeographical point of view and lend considerable support to the 
hypothesis advanced by one of us 2 that the similarity in the fish-fauna 
of the Malay Region and of South India is due to the migration of the 
southern Chinese fishes to both the regions along mountain ranges at 
a time when the geographical features of these countries were different 
from what they are to-day. The migration of Batasio from Burma 
and Assam to Travancore was probably along the old Satpura trend 
of mountains as far as the Western Ghats and thence along the Ghats 
to the south of the Peninsula. 


Batasio Blyth. 

I860. Batasio, Blyth, Journ . As . Soc. t Bengal XXIX, p. 149. 

1862. ? Batario, Bleoker, Atl. Ichthyol . II, p. 9. 

1863. ? Batasio, Bleeker, Ned. Tijd*. Dierh . T, p. 94. 

1921. Macronoides , Hora, Bee. Ind. Mu*. XXII, p. 179 (1921). 

In 1860, Blyth 8 established the genus Batasio to accommodate a 
group of Bagroid fishes and characterised it as follows :— 

-A- Bagroid form well worthy of distinction; comprising a number of small 
species with round and prominent muzzle, and the contracted mouth oj>cning from 
beltra : ^ith eight, or sometimes (?) six, cirri, which are very short, tho maxillary 
cim scarcely passing the eye in some. Palatal band of teeth continuous with the 
mass of maxillary teeth, or separated only by a slight groove. Rest as in Bagras 
{vems). 

“ Type. B. Buchanani, nobis; Pimelodus batasio , H. B.” 

Blvth did not examine any specimen of Hamilton’s 4 Pimelodus 
batasio . but described a new species, B. affinis, from Tenasserim. He 
observed that 


To the same type, but with shorter adipose dorsal, appertain tho tengana 
cjiandama ra and rama of Buchanan Hamilton. JS. chandamara is referred to 8U trw- 
aw by M .^ Valenciennes, and is described by Hamilton to have only two cirri: but 
his unpublished figure represents six cirri distinctly, and in all this group the minute 
emi are discernible with difficulty and are extremely liable to be overlooked. To 
Bagrus capen&es of bir A. Smith’s ‘ XUustrations of S. African Zoology * would an. 
pear also to be referable to this particular division.” “ 

. Bleeker 5 considered Batasio a doubtful geaus, but assigned it to tho 
pnalanx BagricJithyes a nd stirps Bagrini. Gunther 6 evidently regarded 

* 5 “ t' ^ Mu8 ' tStmgapare, No. 17 (1941), 

India 8ft miim). XSXIX ’ PP- 266 (1937); Proc. W Inst. 8d. 

! Jowm. As. 8oc. Bengal XXIX, pp. 149, 160 (1860). 

: Bfontton* Pish. Ganges, p. 179 (Edinburgh, 1822). 

5 Bleeker, P., Ned. Ttjds. Dierk. [, p. 94 (1863). 

« Gunther, A., Cat. Fish. BriL Mus. V, p. 83 (1864). 
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it as a synonym of Macrones , for he described both Pimelodus batasio 
Ham. and Batasio ajfinis Blyth in this genus. Day 1 included it under 
Qagata and remarked in a footnote as foHows :— 

“ Genus Batasio, Blyth, is said to comprise fishes with the barbels shorter 
than the head and teeth on the palate, examplts: PtmUudu* batamu, H. B. (the 
author merely sa\& of the teeth, that those * m both jaws aieuowded P. tengana , 
H. B., B. affinis, Blyth, P. rarna, H. B. The two in&t piobabl} belong to genus 
Qagata , the third to Macrones , and the last two to Liot'asm'' 

Vinciguerra 2 3 discussed the systematic position of Batasio in regard 
to Macrones and other allied Bagrid genera, but did not consider it 
distinct from Macrones . He described a new species M. dayi from 
Meetan and Toungoo which is stated to be closely allied to Batasio 
affinis Blyth. 

Jordan in his 4 * Genera of Fishes " (p. 294) stated that Batasio Blyth 
replaces Gagata Bleeker. In view of the confused taxonomic position 
of Batasio. one of us (S. L. H.) did not realize its generic limits when 
he created the subgenus Macronoides 3 for Macrones affinis (Blyth), 
M. dayi Vinciguerra and M. marianiensis Chaudhuri. 4 Macronoides was 
characterised as follows :— 

“This new subgenus is proposed for species which differ from typical Mac¬ 
rones in the possession of a distinct ventral mouth bordered by fringed bps; in hav¬ 
ing short barbels not exceeding the length of the head; m the mandibular pairs 
of barbels being disposed in a transverse iow across the mandible and in the pos¬ 
session of open pores on the ventral surface of the head just behind the mouth. 
In general facies the fish of this subgenus show a remarkable lesemblance to those 
of the genus Gagata, from which, however, they are easily distinguished by the 
crescentic band of teeth and a free air-bladder in the abdominal cavity.” 

In examining the collection made by Messrs. G. E. Shaw and E. 0. 
Shebbeare from the Terai and Duars, one of us (S. L. H.) found repre¬ 
sentatives of Hamilton’s little known species— Pimelodus batasio —and 
found it to belong to his genus Macronoides . He, therefore, suggested 
to Shaw & Shebbeare 6 to revive Blyth’s genus Batasio and to describe 
this fish as Batasio batasio (Hamilton). 

Having cleared the systematic position of Batasio Blyth from a 
study of the fresh material of B. batasio (Ham.) obtained from its type- 
locality, we may now consider which other species can be assigned to 
this genus. We have indicated above (vide supra, p. 13) that Hamil¬ 
ton’s Pimelodus tengana , 6 as surmised by Blyth already (vide supra, 
p. 28), belongs to this genus. In a recent collection made by one of 
us (S. L. H.) from the Terai and Duars there are several specimens 
which are referable to this species, though the colouration, which is 
variable, differs from that described by Hamilton. He observed that:— 

“.The body is diaphanous, with a silver coloured membtane invest¬ 

ing the viscera and spine, and with a gloss of gold on the sides. On the back are 
many black dots, which are collected into a spot above each pectoral fin, and also 
on the crown of the head. The fins of the back and tail also are dotted, so that 
the edge of the last is black, and several spots are formed on the first,” 


1 Bay, P., Fish. India, p. 492 (1877). 

2 Vinciguerra, D., Ann. Mus. Civ. Star. Nat. Genova (2) IX, pp. 211-217, 230-235 
(1890). 

3 Hora, S. L., Bee . Ind. Mus . XXII, p. 179 (1921). 

4 Chaudhuri, B. L., Bee. Ind. Mas. VHI, p. 253, pi. xi, figs* 1, la, lb (1913). 

6 Shaw, G. E. and Shebbeare, E. 0., Jowm. Bog. As. Soe . Bengal, Science III, pp. 
97, 98, text-fig. 98, 1937 (1938). 

* Hamilton, P., Fish. Ganges, p. 176, pi. xxxix, fig. 58 (Edinburgh, 1822), 
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Hamilton found this species in the Brahmaputra river at Goalpara. 
In the adult specimens from the Terai and Duars the colouration is more 
or less similar to that described by Hamilton but in the younger speci¬ 
mens the body is marked with a few oblique bands and spots, and the 
distal half of the anterior rays of the dorsal fin is black. On the whole 
the colour seems to vary considerably with age (vide infra , p. 38). 

In describing Batasio affinis, Blyth 1 remarked :— 


Exceedingly like B. Buchanani, as described by Buchanan Hamilton and 
as ngured in. one of his unpublished coloured drawings; whereas his published figure 
(i*. tr, pi. xxni, f. 60) refers to his Pimelodus carcio , which is a tme Bagrus with 
moderately long maxillary cirri:—but having 12 instead of 16 anal rays, no dis¬ 
tinct longitudinal black stripe on each side of the body, but a tendency to show 
tnree or iour black broad cross-bands, more or less distinct, besides a round black 
spot near the giU-covers, as in the other. The first dark band proceeds obliquely 
downwards from the fore-part of the first dorsal, to some distance below the lateral 
line ; and posterior to this first hand are obscure traces of three or four others, the 
last at base of tail. On the membrane of the dorsal fin is a largo blackish spot, 
consisting of minute dark specks.” 


The type of Blyth’s species is preserved in the collection of the 
Indian Museum, and though its colouration has faded there can be 
no doubt of its identity with the specimen of Hamilton’s Pimelodus 
tengam from the Tista River System. 

In his ‘ Supplement ’ to the ‘ Fishes of India ’ (1888, p. 805), Day 
described Leiocassis Jluviatilis , a species of freshwater fish found by Day 
in Col. Tickell s ‘ volume of beautiful coloured drawings of Burmese 
Fishes with their descriptions ”, of which Col. Tickell is stated to have 
obtained four examples, the largest 3i inches long from the Anin, 
a steam rising near eywoon, Wagroo in the Tenasserim Provinces ”, 
Ihe identity of this species is still in doubt, but recently Hora and 
Gupta examined six specimens from the Chenderoh Lake, Perak, in 
the collection of the Raffles Museum, Singapore, which they referred 
to this species.. The most characteristic feature of L. fluviatilis is its 
colouration, which, according to Day (loc. cit .), is as follows - 


rt,. ■ h 3v ll0 T ial1 koray with. darker shades of olive brown on tho snout and along 
^n°T Cl ^ dy w rking8 l A lar ^ e black blotch, on the lateral-lin? 

0 pe0t0ral and fct d0rsal - T * of 


La the examples from Perak the Mack blotch on the lateral line above 
the anal fin is very conspicuously marked, while the anterior blotch re¬ 
presents the area against which the air-bladder comes directly in con¬ 
tact with the skin. Another conspicuous feature of these examples 
is an oblique horseshoe-shaped band lying in front of the first dorsal 
to and descending on the sides to below the lateral Hue. Sometimes 
tins band breaks up into a dorsal blotch and two oblique bars on the 
ades. There is a submarginal band on the dorsal fin and the tips of 
the caudal fins are somewhat dusky hut not Mack. 

Day observed that with the exception of the maxillary pair of barbels 
no othera were detected. We find that there are two pairs of mandi¬ 
bular barbels, the outer being more or less equal to the diameter of the 
eye while the inner are very rudimentary. The nasal barbels extend 


1 Blyth, E., Joum. As. Soc. Bengal XS1X, p. 149 (1880), 
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to the front border of the eye or slightly beyond it. The maxillary 
barbels, as noted by Day, extend as far as the posterior border of the 
orbit. 

A comparison of the Perak examples with those of Pimelodus teagam 
from the Eastern Himalayas and of Bata bio affi/W from Tenasserim 
leaves little doubt of their identity. We are, therefore, led to conclude 
that Day's Leiocabsis jlaviatilis is a synonym of Batasio tenyana (Ham.). 

Yincigeurras 1 Mac rones dayi is stated to be closely allied to Lein- 
cutibis jhiriatilis Day and Batabio nfjinis Blyth. only differing in pro¬ 
portions and colouration. Prom a study of a large number of speci¬ 
mens we have found that such difference-:? have no specific value and 
we are of opinion, therefore, that 3/. dayi is also a synonym of Bota<io 
tenyana (Ham.). Ohaudhuris 2 3/. marianieush. described from the 
Brahmaputra River System, Assam, and later recorded from the streams 
at the base of the Eastern Himalayas, is also a synonym of B. tenyana . 
The species described and figured by Shaw and Shebbeare 3 as Leiocassis 
euma is also referable to B . tenyana. Regarding this species Shaw and 
Shebbeare noted:— 

“■ In general appearance resembles those &petie3 of Jlt/Jus whidi hare a skoul- 
der-bloteh and longitudinal band& but has much shorter barbels. It therefore 
somewhat resembles Batasio batasio from which it is distinguished by having a 
shorter adipose fin and a longer anal.’' 

Recently we obtained a number of specimens from Travancore in 
which the body is of deep gray colour and is devoid of any transverse 
oblique bands or spots. These specimens are of a somewhat larger 
size and on morphological characters represent a new species of Batasio. 
In the present-day discontinuous distribution of this genus we have 
another record of the common origin of the fauna of the Malav Peninsula 
and that of Peninsular India. 

Besides Batasio batasio (Ham.) and B. tenyana (Ham.), there are 
two other species of Hamilton's Pimelodus which have been assigned 
by Blyth to Batasio , vis., P. chandramara and P. eama. Hamilton 4 
recognised the great similarity between these species and separated them 
on the following characters:— 

P. chandramara. P. rama. 

1. Two barbels. 1. Six barbels. 

2. Diaphanous with clusters of black dots; 2. Diaphanous, yellowish without dots. 

golden stripe along lateral line. Black spot on nape, divided into 

four lobes. 

3. A. 17. 3. A. 15. 

As pointed out by Blyth, Hamilton's original figure of P. chandra¬ 
mara* shows six distinct barbels. The other two points of difference 
are not of specific value as the colour may vary according to habitats 


1 Vinciguerra, D., Ann. Mus. Civ . Stor. Nat. Genova (2) IX, p. 230 (1890). 

8 Chauahuri, B. L., Bee. Ind . Mu*. V33I, p. 253, pi. xi, figs. 1, la, 16 (1913). 

8 Shaw, G. 32. and Shebbeare, E. Q.,Journ. Boy. As. Soc. Bengal * Bounce III, p. 90 
text-fig. 88, pL 3, fig. 4,1937 (1938). 

* Hamilton, F., Fish. Ganges, pp. 162, 176 (Edinburgh, 1822). 

* Vide Hora, 8. L., Mem. Ind , Mob. IX, pi. xxi* fig. 6 (1929). 
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and the difference in the number of anal rays may be due to individual 
variation. Both the species were described from Northern Bengal. 1 

Hamilton's descriptions of both the species are brief and inadequate 
for their specific determination, and, as pointed out by Blyth (loc. 
there are discrepancies between his descriptions and figures. For ins¬ 
tance, Hamilton stated in his description that P. chandramara pos¬ 
sesses only “ two tendrils ”, whereas in his unpublished figure 6 barbels 
are distinctly shown. The consideration of the number of barbels 
alone seems to have led Swainson 2 * and Cuvier & Valenciennes 8 to refer 
P. chandramara to the genera Sihnia and Silundia respectively. It 
may be stated without any fear of contradiction that Hamilton’s species 
does not belong to either of these genera. Blyth placed it in the genus 
Batasio but without examining any specimen of the species; his con¬ 
clusion seems to have been based on a study of the unpublished drawing 
of the species. In the two species of Batasio referred to above, there 
is a distinct nasal barbel, which is neither described nor shown in the 
figure of Pimelodits chandramara. Gunther 4 * referred P. rairn 
very doubtfully to the genus Rita, but considering the large size of its 
eyes, general facies and habitat, it is difficult to place it among Rita, 
Day 6 examined a specimen from Assam, which undoubtedly belongs 
to this species and regarded it as Leiocassis . 6 On a careful analysis of 
Day’s description it is found that the species shows affinities with both 
Batasio and Leiocassis. For instance, the subcutaneous nature of the 
eyes is a character of Leiocassis , but their relatively large size is a cha¬ 
racter of Batasio. The absence of the nasal barbels, however, precludes 
it from either of the genera. We have examined Day’s specimen from 
Assam, which is in a poor state of preservation, and have found open 
pores along the lower jaw and edges of the gill-covers which are charac¬ 
teristic of Batasio. In view of what is stated above, and in the absence 
of good and reliable material it is perhaps desirable to keep Pimebdus 
rama in a separate genus for which Bleeker has already proposed the 
name Rama. 

In 1931, H. M. Smith 7 described from Siam a strikingly marked 
little catfish and referred it to the genus Mystus. The colouration 
and general build of this species, M . havmoUeri, are very s imil ar to 


1 Day (Fish. India, p. 452, 1877) notes that “ In Ham. Buch. MSS. P. chandra¬ 
mara is said to be found in the R&ngpur district in the TVfah£na.nd4. and also in the Di- 
najpur district. In Pnmiah he records it as termed ThQnka-p&tasI of the Kusi and 
Kh^Lmaln at Bholahat. In the 1 Fishes of the Ganges 9 , he remarks that P. rama is 
from the Brahmaputra. The fish I have here described from the same locality, appears 
to be a link between the two forms, as the Assam one is said to have on nape a large 
black spot divided into four lobes, and which is not present in my specimens, which it 
is said to differ from P. chandramara. chiefly in the latter being deficient in this 
mark. I have referred my specimen to P. rama as it came from Assam. 

51 Swainson, W., Not. E%st. Classification Fisk. Amph. Kept. II, p. 305 (1839). 

a Cuvier, G. and Valenciennes, A., Hist. Nat. Poise. XV, p. 49 (1840). 

4 Gunther, A., Cat. Fish . Brit. Mus. V, p. 92 (1864). 

* Day, F., Fisk. India , p. 451 (London, 1877). 

• Regan [Ann. Mag. Nat . Mist. (8) IT, p. 547,1913] observed that u Pimdodms rama 

Ham. Buch., from Bengal and Assam, is placed by Day in Liocassie (Fish. India, p. 451 

pi. cxv, fig. 2); it seems improbable that this little fish really belongs to the genus ; but 
if it does, the large eye and minute mandibulary barbels distinguish it from m the other 
species". 

f H. M., Proc. U. 8. Nat . Mus. LXXTX, Art. 7, p. 24, fig. 24 (1931). 
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Batasio tengam . though in the size of its eyes, barbels and adipose dorsal 
it is somewhat different. It is stated to be provided with a trans¬ 
verse row of 4 la life pores behind lower lip; entire snout thickly beset 
with minute pores *\ A more detailed description of the species is ne¬ 
cessary to determine its precise specific limits but there can hardly be 
any doubt of its position in the genus Batasio. In fact, its resemblance 
to B . tengana is so close that, in the present state of our knowledge 
we consider that the differences between the two are not of specific value. 

From the above it will be clear that in the present state of our know¬ 
ledge only tliree Indian species can definitely be assigned to the genus 
Batasio. These can be distinguished by the following key :— 

Key to the Indian species of Batasio Blyth. 

A. Base of adipose dorsal considerably longer than 

that of anal. 

I. Body marked with longitudinal bands ; a con¬ 
spicuous dark spot above pectoral, [Me¬ 
dian groove on head continued on occipital 
process for some distance ; occipital process 
extending over basal bone of dorsal and 
meeting first dorsal spine; no pores on dor¬ 
sal suiface of head.] .. .. B. batasio. 

IT. Body without longitudinal bands or spots. 

[Median groove on head extending to base 
of occipital process ; occipital process sepa¬ 
rated from basal bone of dorsal fin by a 
considerable distance; pores on dorsal sur¬ 
face oi head present] .. .. B. travancoria . 

B. Base ot adipose dorsal shorter or equal to base of 

anal. [Median groove on head extending to end 
of occipital process and in its posterior portion 
containing basal bone of dorsal fin ; no pores on 
dorsal surface of head; body marked with oblique 
vertical bands or spots.] ,. .. B. tengana. 

Batasio batasio (Hamilton). 

Plate II, figs. 4-6. 

1822. Pimclodus batasio , Hamilton, Fish, Ganges , pp. 179, 377. (The drawing 
on pi. xxiii, fig. 60 does not refer to this species, but to P. carcio 
described on p. 181). 

1839. Bagrus batasio , Cuvier and Valenciennes, Hist. Nat. Poiss . XIV, p. 425. 

1860. Batasio Buchananu Blyth, Journ. As. Soc. Bengal XXIX, p. 150. 

1862. ? Batasio Buchunani , Bleeker, Atl. Ichtkyol. H, p. 8. 

1863. ? Batasio Buchanani, Bleeker, Ned. Tijdschr. HierJcund. I, p. 94. 

1864. Mao ones batasio, Gunther, Cat. Fish. Brit . Mus. V, p. 83. 

1877. Qagata batasio,!) ay. Fish. India , p. 493, pi. xcix, fig. 5 (Hamilton’s MS. 
drawing reproduced). 

1889. Gagata batasio, Bay, Faun. Brit . Ind. Fish . I, p. 209. 

1929. PimdodiLS batasio, Hora, Mem. Ind . Mus. IX, pi. xxii, fig. 3. 

1938. Batasio batasio , Shaw and Shebbeare, Journ. Boy. As. Soc . Bengal, 
Science III, p. 97, fig. 98. 

D. 2/7; A. 3-4/9-10; P. 1/5-8; V. 1/5; 0. 17. 

Batasio batasio is a medium-sized species in which the dorsal and 
the ventral profiles are moderately arched. The dorsal profile rises 
gradually from the tip of the snout to the origin of the dorsal fin whence 
it slopes down gradually to caudal peduncle where it is horizontal. 
The ventral profile is horizontal and fiattish just for a short distance 
between the head and pelvic fins, thence it rises gradually towards 
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both ends. The body is compressed from side to side, more so in the 
tail region. 

The head is sharp, bluntly pointed and conical; its length is con¬ 
tained from. 3-C1 to 3*90 times in the standard length. The height 
of the head is contained from 1*34 to 1*71 times and its width from 
1*43 to 2*3S times in its length. The snout is fairly long and pointed; 
it projects in front of the mourli for a short distance. The eyes are 
of a moderate size and dorbo-lateial in position; they are not visible 
from the veniral smfn<e. The orbital margins are free. The diameter 
of the eye is contained from 2*03 to 3*30 times in the length of the head, 
from 1*14 to 1*53 times in the length of the snout and from 0*71 to 3 *20 




Text-fig. 2.—Alimentary canal, dentition and air-bladder of Batasio batasio (Hamil¬ 
ton). 


a. Alimentary canal.* X2£. b. Dentition: X 12. c. Air-bladder: x2£. 


times in the interorbital width. The two nostrils of each side are wide 
apart and are not so conspicuous as in the species of Gagata. The 
anterior nostril is placed above the base of the maxillary barbel and 
much nearer the tip of the snout than the eye; while the second pair 
is closer to Ihe eye lhan to the anterior nostril. The me/Uart groove 
on the head is long and narrow; it extends from between the posterior 
nostrils to one-third of the occipital process; the lateral edges of the 
groove are slightly raised into longitudinal ridges. In the groove, 
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there are two fontanels which are separated bv a broad bony ridge; 
the anterior fontanel extends over the anterior two-thirds of the eye, 
while the posterior fontanel commences from behind the eye and ex¬ 
tends for a short distance over the occipital process. The occipital 
process is long and broad ; its length is almost 3 J times its width at 
the base; it extends over the basal bone of the dorsal fin. The mouth 
is inferior, crescentic and horizontal; it is bordered bv fleshy lips which 
are continuous at the angles of the mouth. The labial groove is broadly 
interrupted in the middle : both the lips are distinctly fim briated. Be¬ 
hind the lover lip there are four slit-like openings and four pairs of 
pores on the ventral surface of head running obliquelv from the mandi¬ 
bular barbels to the gill-openings. The teeth are small and villiform ; 
they are arranged in broad continuous bands in the jaws and in a similar 
band on the palate. There are four pairs of barbels ; the nasal barbels, 
which are placed at the anterior end of the posterior nostrils, are small 
and considerably shorter than the diameter of the eve; the maxillary 
barbels do not extend beyond the posterior margin of the orbit and 
the mandibular barbels are still shorter; the bases of the latter are not 
situated exactly in a transverse line behind the lower lip, but those 
of the inner pair are slightly in advance of those of the outer. The 
gill-membranes are notched anteriorly and the gill-openings are very 
extensive. 

The depth of the body is contained from 3*72 to 4*40 times in the 
standard length. The least height of the caudal peduncle is contained 
from 1*33 to 1*57 in its length. The portion of the body where the 
air-bladder comes in contact with the skin is well marked externally. 
The cubito-humeral processes are also well developed. The external 
features of the urino-genital organs are similar to those as described 
above in the species of Gagata (vide supra, p. 16). In ripe males the 
urinogenital papilla is well marked. 

The rayed dorsal fin is situated well in advance of that of the pel- 
vics, but its base extends almost over the pelvic fins; its longest ray 
is shorter than the length of the head and the spine is much shorter. 
The dorsal spine is a strong prickle which is smooth along both the 
borders. The adipose dorsal is considerably long and well mar ked; 
the length of its base is equal to or greater than the length of its head. 
The pectoral fins are horizontally placed and are shorter than the head; 
they are separated from the pelvic fins by a considerable distance. The 
pectoral spine is strong and broad; it is smooth along the outer border 
but is strongly denticulated internally. The pelvic fins extend beyond 
the anal opening but do not reach the base of the anal fin. The caudal 
fin is deeply forked with both the lobes sharply pointed. 

Hamilton noted that the fish is provided ^ with a diaphanous body, 

having on each side two stripes dotted with black . The 

cavity containing the viscera is lined with a silver coloured membrane; 
and, besides the two stripes, the fish has on each shoulder a spot com¬ 
posed of black dots. The first dorsal fin is spotted, the second is dotted.” 
Shaw and Shebbeare described the colouration as follows:— 

1 Leaden above, yellow beneath. A dark longitudinal band along the lateral 

nne expanding into a shoulder-blotch immediately below the dorsal fin. A second 

iamter and somewhat curved dark band midway between the lateral line and the 
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dorsal ridge, commencing at the top of the opercle and ending about the middle 
of the adipose fin. It is connected with the dark colour of the dorsal lidge at the 
front part of the rayed dorsal.” 

Distribution,—Batasio batasio is known so far from the Tista River 
System. We have examined several specimens from the streams of 
Terai and Dnars. 


Measurements in millimetres . 


Standard length 

55-0 

65*0 

69*0 

75*0 

84*0 

89*5 

Length of head 

14*5 

180 

19*0 

20*5 

21-5 

23*0 

Height of head at occiput 

9-5 

10*5 

13*0 

14*0 

16*0 

15*0 

Width of head 

9-0 

10*0 

12*5 

13*8 

9*0 

16*0 

Length of snout 

6*5 

7*5 

8-0 

8*0 

10*0 

10*0 

Diameter of e\e 

5*5 

60 

7*0 

7*0 

6*5 

7*0 

Interorbital width .. 

4*5 

5*0 

5*0 

5*0 

6*0 

6*5 

Depth of body 

125 

15*0 

18*5 

17*5 

23*5 

23*0 

Length of caudal peduncle 

8*0 

9*0 

11*0 

11*0 

12*5 

12*0 

Least height of caudal peduncle.. 

5*5 

6*5 

7*0 

8*0 

8*5 

9*0 

Longest ra\ ol dort*al 

10*0 

11*5 

13*0 

14*0 

D. 

14*5 

Length of doisal spine 

9*0 

12*0 

9*5 

12*0 

D. 

D. 

Length of pectoral 

11*0 

12*0 

14*0 

13*0 

14*5 

14*0 

Length of pectoral spine 

10*0 

11*0 

12*0 

D. 

13*0 

13*0 

LenatIt of ventral 

8*5 

12*0 

10*0 

11*0 

10*5 

13*0 

Longest ray of anal .. 

11-0 

9*5 

9*5 

13-5 

15*5 

D. 

Length of base of anal 

10*5 

10*0 

12*0 

11*5 

11*5 

11*0 

Length ot base of adipose dorsal . 

19*0 

16*5 

19*0 

22*0 

21*5 

23*0 


Batasio tengana (Hamilton). 

Plate II, figs. 1-3. 

1822. Pimilodus tengana, Hamilton, Fish. Ganges , pp. 176, 377, pi. xxxix, 
fig. 58. 

1839. Bagrus tingana , Cuvier & Valenciennes, Hist. Nat . Poise . XIV, p. 433. 
1854. Bagrus tmgana. Blecker, Verb. Bat. Qen. XXV, p. 56. 

I860. Batavia affinis , Blyfch, Joum. As, Soc. Bengal XXIX, p. 150. 
lbtJU. Batasio tingana, Blyth, Joum. As. Soc. Bengal XXIX, p. 150. 

1864. Maciontv affinis , Gunther, Cat. Fish. Brit. Mits. V, p. 83. 

1864. jlfizerortea tengana , Gunther, Cat. Fish. Brit. Mus. V, p. 84. 

1873. Maciones affinis, Day, Proc. Zool. Soc. London, p. Ill. 

1877. Macroncs Blythii , Day, Fish. India, p. 445. 

1877. Qagata taiganu, Day, Fish . India, p. 493. 

1888. Leiocassis fluviatilis, Day, Fish. India Supjpl., p. 805. 

1889. Lwcassis fiuviatilis, Day, Faun. Brit. Ind. Fisk. I, p. 164. 

1889. J lacroncs blythii. Day, Faun. Btit. Ind. Fish. I, p. 151. 

1889. Qagata t* ngana, Day, Faun. Brit. Ind. Fish. I, p. 210. 

1890. J lacroncs Dayi, Vinciguerra, Ann. Mus. Civ . Star. Nat. Oenova (2) IX. 

p. 230, pi. vii, fig. 3. W ’ 

1913. Maerones marianiensis, Chaudhuri, Bee. Ind. Mus. VIII, p. 253, pi. xi, 
figs. 1, la, 16. 

1921. Macruicts ( Macronoides ) affinis, Hora, Bee. Ind . Mus. XXH, p. 180. 
1921. Mavrones {Macronoides) merianiensis, Hora, Bee. Ind. Mus. XXII, 
p. 730. 

1931. Mystus hav matter i, H. M. Smith, Proc. U. S. Nat. Mus. LXXIX, art. 7, 
p. 24, fig. 12. 

1937. D hocassis rama , Shaw & Shebbeare {nee Hamilton), Joum. Boy. Asiat. 
Soc. Bengul 9 Science HI, p. 90, text-fig. 88, pi. iii, fig. 4 . 
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D. 2/7-8; A. 3-4/8-11: P. 1/7-9 ; V. 1/5; C. 16-18. 

Batasio tengcma is a small, well-built species in which both the dorsal 
and the ventral profiles are somewhat arched; the body is deepest 
about the commencement of the dorsal fin and from that point it tapers 
both anteriorly and posteriorly. The ventral surface between the 
pectorals is only slightly flattened, but that of the head is flat Ash. The 
fish is compressed from side to side ; this is more marked in the tail 
region. 

The head is broadly pointed anteriorly and the snout is produced 
beyond the mouth for a short distance. The length of the head is con¬ 
tained from 3*58 to 4*17 times in the standard length ; the height of the 
head is contained from 1*35 to 1*78 times and its breadth from 1*36 
to 1*70 times in its length. The eyes are of a moderate size and are 
dorso-lateral in position; they are not visible from the ventral surface, 
and are situated almost in the middle of the length of the head. The 
diameter of the eye is contained from 2*50 to 3*40 times in the length 
of the head and from 0*87 to 1*4 times in the length of the snout. The 
interorbital distance is considerably less than the diameter of the eye. 
The nostrils are situated wide apart; the anterior nostril is tubular and 
directed forwards; the posterior nostril is situated almost midway 
between the eye and the tip of the snout and is provided with a nasal 
barbel at its anterior end. The median groove on the head is long 
and narrow; it extends from behind the posterior nostrils to the end of 
the occipital process ; its margins form slightly elevated ridges. In 
the groove, there are two median fontanels which extend to the base 
of the occipital process and are separated from each other by a narrow 
ridge situated behind the eyes. The anterior part of the basal bone 
of the dorsal fin is lodged in the median groove of the occipital process, 
which is long and narrow. The mouth is small, inferior, horizontal 
and crescentic; it is bordered by fleshy lips which are continuous and 
pendulous at the comers of the mouth. The labial groove is broadly 
interrupted in the middle ; both the lips are distinctly fimbriated. Be¬ 
hind the lower lip there are five slit-like oval openings and four pairs 
of small round holes situated obliquely between the bases of the mandi¬ 
bular barbels and the gill-openings. The teeth are small and villi- 
fomi; those in the jaws form oval patches while those on the palate 
form a lunate band. There are four pairs of barbels ; the nasal barbels 
extend to the anterior border of the orbit or a little farther ; the maxil¬ 
lary barbels are the longest but are just about half the length of the 
head and the mandibular barbels are considerably shorter. The bases 
of the mandibular barbels are situated at a considerable distance be¬ 
hind the mouth and are not in a straight line, those of the inner pair 
being somewhat in advance of those of the outer. The gill-openings 
are very extensive and the gill-membranes are deeply notched ante¬ 
riorly. 

The depth of the body is contained from 3*69 bo 4*65 times in the 
standard length. The least height of the caudal peduncle is contained 
from 0*84 to 1*60 times in its length. The portion of the body where 
the air-bladder comes in contact with the skin is well-marked. The 
cubito-humeral processes are narrow and can be readily felt through 
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the skin. The external features of the urinogenital organs are similar 
to those of Batasio batasio. 

The rayed dorsal fin is situated considerably in advance of the pelvic 
fins, but its base extends almost over their commencement. The longest 
ray of the dorsal fin is considerably shorter than the head and the spine 
is still shorter. The dorsal spine is a smooth, moderately strong prickle. 
The adipose dorsal, though well marked, is not so extensive as that 
of B. batasio ; it commences considerably behind the rayed dorsal and 
its base is somewhat shorter than the head. The pectoral fins arc 
situated slightly above the ventral surface of the body; they are much 
shorter than the head and are separated from the pelvic fins by a con¬ 
siderable distance. The pectoral spine is flattened and strong; it is 
smooth externally but strongly denticulated internally. The pelvic 
fins are shorter than the pectorals and extend beyond the anal opening 
but not as far as the urinogenital openings. The anal fin is situated 
below the adipose dorsal and its base is slightly longer than that of the 
rayed dorsal. The caudal fin is deeply forked, with the lower lobe 
somewhat better developed ; both the lobes are bluntly pointed. 

As indicated above (vide supra, p. 30), the colour varies consider¬ 
ably with the size of the specimens and locality. In fresh specimens 
collected from the streams of Terai and Duars, Tista River System, 
the general surface is gray-olivaceous which is deeper above and lighter 
below. The dorsal surface of the head is dark with an indication of 
a band in the region of the eyes; this band passes on the sides below 
the eyes but does not extend to the ventral surface. There is a broad 
black spot on the nape. Behind the head there is an oblique darkish 
band dorsally which extends to the sides and joins the black blotches 
in the region above the pectorals where the air-bladder comes in contact 
with the skin. The rest of the body is marked with five oblique, saddle- 
shaped bands of varying depth of colour which do not extend to the 
ventral surface, the first is at the commencement of the rayed dorsal 
fin, the second at its termination, the third below the anterior part of 
the adipose dorsal, the fourth below the posterior part of the adipose 
dorsal and the last in front of the base of the caudal fin. The distal 
portions of the anterior rays of the dorsal fin are dark and form a broad 
patch. The other fins are somewhat dusky. The colour variations 
consist in the suppression or intensification of some of these markings, 
but the general colour plan remains more or less similar. For this 
reason we have attached no significance to colour variations in recog¬ 
nising species established on this character alone. 

Distribution.—Batasio tengana was originally described from the 
Brahmaputra river. We have examined several specimens from below 
the Darjeeling Himalayas, Assam, Tenasserim, Mergui and Perak. It 
is also found in Siam (Klong Thalemg, near Ronpibun, Peninsular 
Siam), from where it was described as Mystus havmolleri by H. M. Smith. 
In the Siamese examples the eyes are considerably smaller and the adi¬ 
pose dorsal relatively longer. As judged from the figure the barbels, 
especially the maxillary pair, appear to be somewhat longer. In view 
of these differences it may perhaps be desirable to regard M. havmolleri 
as a variety of R. tengana . 



Measurement* in millimetres. 
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Batasio travancoria, sp. nov. 

Plate II, figs. 7-9. 

D. 2/7 ; A. 3-4/9-11; P. 1/7-9 ; Y. 1/5; C. 16-19. 

Batasio travcmcoria is an elongated, medium-sized fish, in which 
the dorsal profile is slightly arched while the ventral profile is more 
or less horizontal in front of the pelvic fins, after which it is slightly 
arched. The ventral surface of the head and the anterior part of the 
body are somewhat flattened. The fish is subcylindrical anteriorly 
and compressed posteriorly. 

The head is globular, conical and rounded anteriorly; its length 
is contained from 3*87 to 4*35 times in the standard length. The height 
of the head is contained from 1*44 to 1*81 times and its width from 
1*32 to 1*53 times in its length. The snout is rounded and projects 
beyond the mouth for a short distance ; it is longer than the postor¬ 
bital part of the head. The eyes are of a moderate size and are dorso¬ 
lateral in position ; they are not visible from the ventral surface. The 
diameter of the eye is contained from 2-72 to 3*10 times in the length 
of the head, from 0*93 to 1*28 times in the length of the snout and from 
0*50 to 0*81 times in the interorbital width. The nostrils are situated 
wide apart; the anterior nostrils are tubular and are directed forwards 
while the posterior nostrils are situated much nearer the eye than the 
anterior nostrils and are provided with nasal barbels. The median 
groove on the head is long and narrow ; it extends from slightly in front 
of the posterior nostrils to the base of the occipital process or slightly 
farther and in it are lodged two fontanels separated by a narrow ridge. 
At the sides of the median groove there is a series of 3 small fontanels 
on either side. The occipital process is long and sharply pointed pos¬ 
teriorly ; it is separated from the basal bone of the dorsal fin by a con¬ 
siderable distance. The mouth is small, inferior, lunate and horizontal; 
it is bordered by fleshy lips which are pendulous and continuous at the 
angles of the mouth ; the labial groove is widely interrupted. The lips 
are slightly crenulate but not fimbriate as in the other two species. 
There are five large oval pores behind the lower lip and two series of 
six pores each situated obliquely between the angle of the mouth and 
the gill-cover. There are pores between the nostrils, below the eyes 
and along the free borders of the gill-covers. The teeth are small and 
villiform; they are arranged in bands in the jaws and on the palate. 
There are eight barbels; the nasal barbels are situated at the anterior 
border of the posterior nostrils and extend to about the middle of the 
eye; the maxillary barbels are short and do not extend beyond the 
eyes; the outer mandibular barbels are as long as the nasal barbels 
while those of the inner pair are much shorter. The bases of the mandi¬ 
bular barbels are not situated in a straight line; those of the inner pair 
are in advance of those of the outer. The gill-openings are extensive 
and the gill-membranes are notched anteriorly. 

The, depth of the body is contained from 4*86 to 5*48 times in the 
standard; length. The least height of the caudal peduncle is contained 
from 1*01 to 1*29 times in its length. The portion of the body where 
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the air-bladder comes in contact with the skin is fairly well marked 
externally, and the cubito-hnmeral processes can be readily felt through 
the skin. The external features of the urinogenital organs are similar 
to those described for the other species. The urinogenital papilla is 
well marked, especially in the males. 



Text-fig. 3.—Alimentary canal, dentition and air-bladder of Batasio travancoria, 
sp. nov. 

o. Alimentary canal. Xca 2£. 6. Dentition: xl5. c. Air-bladder, X2£. 

The rayed dorsal fin is situated almost entirely in advance of the 
pelvics; its longest ray is considerably shorter than the head. The 
dorsal spine is comparatively weak and is slightly crenulated along 
both the borders; it is slightly longer than half the length of the head. 
The adipose dorsal commences as a slightly raised ridge behind the 
base of the rayed dorsal, but after the termination of the dorsal when 
laid flat it becomes a long, prominent ridge; the length of its base is 
considerably greater than the length of the head. The pectoral fin is 
considerably shorter than the head and is separated from the pelvics 
by about half of its length. The pectoral spine is moderately developed; 
it is smooth externally but denticulated internally. The pelvic fins 
are horizontal and extend considerably beyond the anal opening to the 
urinogenital papilla. The anal fin is low and the length, of its base 
is almost equal to the base of the rayed dorsal fin. The caudal fin is 
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deeply forked with the lobes rounded; the lower lobe is better developed 
than, the upper. 

The colouration in spirit is uniformly gray with the exception of a 
narrow dark streak along the lateral line. The gray colour is some¬ 
what deeper on the head and the dorsal surface and lighter on the side. 
The ventral surface is much lighter. All the fins are more or less dusky. 

Distribution.—Batasio travancoria is represented in the collection 
of the Zoological Survey of India by five specimens, which were collected 
by Dr. C. C. John from the following localities in Travancore: 


Locality. No. of 

specimens. 

Peruntenaruvi, a tributary of the Pamba R.. at Edakadathy .. .. 1 

Kolathupuzha, a tributary of the Kalla da R. .. .. .. 2 

Chittar R., Palode .. .. .. .. .. 1 

KalladaR., 4miles east of Thonmalai.. .. .. .. 1 


Type-specimen.— F. 13449/1, Zoological Survey of India (Indian 
Museum), Calcutta. 


Measurements in millimetres. 


Standard length .. 


56-5 

59*0 

65-0 

74*0 

79*0 

Length of head .. 


14-5 

15*0 

15-5 

17*0 

20*5 

Height of head at occiput 


8-0 

10 0 

10-0 

11*8 

14*0 

Width of head 


10-0 

9*8 

11*2 

12*8 

14*5 

Length of snont .. 


5-0 

5*7 

6*4 

6*5 

7*0 

Diameter of eye .. 


5-2 

5*5 

5-0 

5*5 

7*5 

Interorbital width.. 


3-8 

3-0 

4-0 

4*5 

3*7 

Depth of body 


11-6 

11-5 

12-0 

15-2 

14*5 

Length of caudal peduncle 


7*5 

6-6 

8-0 

100 

9*5 

Least height of caudal peduncle 

5-8 

6-6 

6-5 

8-0 

8*5 

Longest ray of dorsal 


11-3 

12*0 

12*4 

14*0 

15*0 

Length of dorsal spine 


8-5 

9-0 

9*5 

10-0 

10*5 

Length of pectoral. • 


12-0 

11*5 

12-0 

13*4 

15*2 

Length of pectoral spine 


10-0 

10-0 

10*0 

11*0 

12*0 

Length of ventral.. 


9-0 

10*0 

11-0 

12*0 

12*5 

Longest ray of anal 


11*0 

11-5 

10*4 

10*8 

11*8 

Length of base of anal 


8*5 

8*0 

9*0 

11*0 

12*5 

Length of base of adipose dorsal 

21*0 

17-8 

22*8 

24*0 

30*5 








EXPLANATION OE PLATE I. 

Indian species of Gagata Bleeker. 

Gagata gagata (Hamilton). 

ElO. 1.—-Ventral surface of head and anterior part of body. Nat. Site* 
Pi g. 2.—Dorsal surface of head and anterior part of body. Nat. Size. 

Gagata itdhheea (Sykes). 

Eig. 3.—Ventral surface of head and anterior part of body. X2. 

Eig. 4.—Dorsal surface of head and anterior part of body. X2. 

Gagata cenia (Hamilton). 

Eig. 5.—Ventral surface of head and anterior part of body. XlJ. 

Eig. 6.—Dorsal surface of head and anterior part of body. Xl|. 

Gagata viridescens (Hamilton). 

Eig. 7.— Ventral surface of head and anterior part of body. x£. 

Eig. 8— Dorsal surface of head and anterior part of body. xi 

Gagata mngra (Hamilton). 

Eig. 9.—Ventral surface of head and anterior part of body. x3. 

Em. 10.—Dorsal surface of head and anterior part of body. X3- 


v 
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A.K.Mondaidei. Indian species of Gagata Blocker 



EXPLANATION OF PLATE II. 

Indian species of Batasio Blyth. 

Batasio tengam (Hamilton). 

Fig. 1.— Lateral view of a specimen from Duars, Eastern Himalayas. 

Xl$. 

Fig. 2.—Ventral surface of head and anterior part of body of same. 

Xlf. 

Fig. 3.—Dorsal surface of head and anterior part of body of same. 
Xlf. 


Batasio batasio (Hamilton). 

Fig. 4.— Lateral view of a specimen from Duars, Eastern Himalayas. 
XI*. 

Fig. 5.—Ventral surface of head and anterior part of body of same. 

X2. 

Fig. 6.—Dorsal surface of head and anterior part of body of same. 
X2. 


Batasio travancoria, sp. nov. 

Fig. 7.—Lateral view of type-specimen. Nat. Size. 

Fig. 8.—Ventral surface of head and anterior part of body of same. 
Xlf. 

Fig. 9.—Dorsal surface of head and anterior part of body of same. 
Xlf. 
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Indian ^pscies of Batasio Bhuh. 


A, K. Mondal del. 




OBSERVATIONS ON A NEW GREGARINE, STYLOCEPHALUS 
BAHLJ, SP. NOV. FROM THE ALIMENTARY CANAL OF AN 
INDIAN BEETLE, GONOCEPHALUM HELOPIOIDES FRM. 

By P. L. Misra, M.Sc. 

(Zoological Rpsean h Laboratory, University of Lucknow.) 

(Plate III.) 
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Introduction. 

In October 1938, while examining the alimentary canal of the com¬ 
mon beetle Gonocephalum helopioides, I found that it was heavily in¬ 
fested by a gregarine belonging to the genus Stylocephalus 1 which has 
so far not been recorded from India. A study of the structure and 
life-history of this gregarine presented several features in which it differs 
from other species recoided so far, and I have therefore instituted for 


1 As the name Stylorhynehus was pre-ocenpsed, Stylocephalus has been substituted 
for it by Ellis (1912). 
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■fchis gregarine a new specie^, which I have associated with the name 
of mv Professor Dr. K. N. Bald of the Lucknow University. 

Material and Methods. 

Prom October to March specimens of the beetle Gonocephahm 
helopioides were collected from the Univeisitv grounds at Lucknow, 
but during May and June they were found only m moist places, eg., 
under shrubs on the banks of the river Gumti. During the rains they 
become scarce but can be found in hollows of trees and in heaps of 
cattle dung. 

After removing the elytra and clipping off the head and the poste¬ 
rior end of the abdomen, the entire gut w as removed from the posterior 
end. The parasites are sometimes seen even without opening the gut, 
particularly in starved specimens. The garnetocvsts aie also easily 
detected within the intestine and the rectum. For making smears 
the gut was teased in a drop of normal saline solution, the parasites 
taken o\it, dried in air for a couple of minutes and fixed in Schaudinn’s 
fluid (half an hour), Carnoy’s mixture (five to ten minutes). Sublimate- 
acetic (seven to twelve minutes) or Bonin’s fluid (two to three hours). 
Ehrlich’s haematox} lin, Delafield’s haematoxylin and Mann’s metliyl- 
blue-eosin were used as stains for the smears. The gametocysts were 
fixed in the same fixatives and stained in Heidenham’s iron-alum haema¬ 
toxylin. For sectioning, the garnetocvsts were fixed m Dobell’s modi¬ 
fication of Bouin’s fluid (one hour on the paraffin bath and twenty-three 
hours at the room temperatuie), sectioned at 1-3 (jl and stained with 
iron-alum haematoxylin. Liver tissue was tried as a support but it 
did not prove satisfactor}. I therefore injected the cysis by means 
of a fine pipette into a piece of mid-gut. It is not essential to tie the 
cut-ends of the gut. At first, a certain quantity of the fixative was 
injected into the gut to avoid the action of the gastric juice upon the 
spores in those cases in which the cyst had automatically ruptured and 
the spores had come out, and then bv a careful manipulation, the cysts 
or the chains of spores with the cystic wall could be lodged within the 
mid-gut, wdtich was itself immersed into the fixative. To study the 
endogenous stages of development, tlic infected gut was fixed in Brasil’s 
modification of Bouin-Duboscq fluid, Dobell’s modification of Bouin, 
Sublimate-acetic (acetic acid four per cent.) and Gilson’s mixture. 
Washing, dehydration and clearing w r ere carried out in the usual way 
and paraffin was used as imbedding medium. Sections were cut 2-6 p, 
thick and were stained with Heidenhain’s haemotoxylin or its modi¬ 
fication by Dobell and counter-stained with eosin, Orange-G, Van 
Gieson’s picro-saurefuehsin and Ghromotrop 2 R. Giemsa’s stain and 
Mallory’s triple stain were also tried but they did not yield good results. 
Of all the preparations I find that those fixed in fixatives containing 
picric acid and stained with Heidenhain’s haematoxylin and Ghromotrop 
2 R gave by far the best results. 

“ Culture ” of the cysts ;—The gametocysts could easily be collected 
from the faecal matter of the host (their detection being facilitated by 
using a piece of black paper or black porcelain background) by soaking 
the faeces in water and pipetting off the cysts. After washing "thorough- 
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ly in distilled water, the cysts svere kept in a drop of normal saline on 
a coverslip which was inverted upon a cavity slide and placed m a moist 
chamber. Observations upon cysrs m tlu*s^ hanging drops were recorded 
every fourth hour and cysts at particular stages were fixed for further 
examination. 

Other methods, for example, those adopted for studying the move¬ 
ment of the greirarine, the effect of certain acids and alkalis upon move¬ 
ment, the movement of microgainetes, etc., are dealt with in their res¬ 
pective places in the text. 


The life-history of Stylouepealub baeii, sp. nov. 

(a) Development of the young trophozoite . 

After its liberation inside the lumen of the gut of the host the sporo¬ 
zoite makes its way towards an epithelial cell, secures an attachment 
by penetrating its rostral end (text-fig. 1 a) into the cell-wall and com¬ 
mences its development at the expense of the nutrient material of the 
parasitised cell. The cause of the diffluence of the parasitised cell- 
wall still remains undetermined although it is generally held that cer¬ 
tain toxins produced by the sporozoite are responsible for it. Leger 
and Duboscq (1903) have described and figured intra-celluLr develop¬ 
ment in Stylorhynchus longicollis, in which the sporozoite makes its way 
into the cell, grows inside it for a certain duration and then ovaginates, 
aftei which it remains attached to the host-cell as a cephalont. In 



Text-fig. 1.— a. A sporozoite of Stylocephalns bahli attached to an epithelial cell of 
the host’s gut : x 1500. 6, c. Developmental stages of the tro¬ 
phozoites: x1500. 

hx>, host-cell; p., parasite. 


Stylocephalus bahli, however, no intra-eellular stage could be seen. The 
parasite grows all the time extra-cellularly. The rostrum of the para¬ 
site within the cell-wall forms primarily an attaching organ, the 

*2 
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epimcrite (text-fig. 1 6, c). Later, this fnnction of attachment is, in all 
probability, superseded by its capacity to absorb the nutrient material 
out of the host-cell because as giowth proceeds the parasitised cell be¬ 
comes completely disfiguied. The youngest trophozoite I could come 
across measured 15 p in length and showed faint indications of com¬ 
partments (PL III, fig. 1). As growth proceeds, the compartments be¬ 
come well-defined into epi- proto- and deuto-merites. In younger stages 
the protomerite is longer than the deutomerite and possesses a com¬ 
paratively denser cytoplasm. Later, however, the deutomerite becomes 
enormously dilated and further growth leads to its prolongation, where¬ 
by it remains widest immediately behind the septum and tapers gra¬ 
dually towards its posterior extremity. At this stage the host-cell be¬ 
comes degenerate having its nucleus more or less crumpled and its cy¬ 
toplasm less dense than that of a normal cell. 


(b) The structure of an adult trophozoite. 

The body of a full-grown trophozoite (text-fig. 2 a, 6) is elongated 
and is divided by septa into epi- proto- and deuto-merites. The epi- 
merite is a hollow, tube-like structure, consisting of two parts: (1) a 



Tjbxt-ptg. 2.— a . An adult oephalont of 8 . bahli examined in utuo: x 160. b . A 
ceph&lont fixed in alcoholic Bourn and stained with Heidenhain’s 
haematoxylin: xl68. 

l.m.t longitudinal myonemic striations. 


proximal and (2) a distal, agreeing in this respect with the epimerite 
of 8. gladiator (Blanchard) Watson, but differing from all the other 
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species of this genus. The distal part is a tongue-like process which 
remains in intimate contact with the host-cell (text-fig. 3 a ); when 
tom apart from its moorings, a crown-like fringe—the tom parts 
of the host-cell—comes off along with it and obscures the details of 
its structure. Only rarely could an epimerite be secured, in which its 
distal end did not carry the remains of the parasitised cell, and in 
such a case a minute ring could be identified at its extreme distal 
end. In certain cases well-defined protruberances could be noticed 
at the end of the epimerite when it was in a contracted condition (text- 
fig. 3 6). The proximal part is retractile and hyaline in appearance. 
Several longitudinal fibrillae (text-fig. 3 a, b ; l.m.) are seen running along 
the whole length of the proximal portion of the epimerite to which they 
impart its power of retractility. 



Text-fig. 3.— a . Portion of a freshly det \chetl eephaiont of S. bnhli: xS50. 6. Show¬ 
ing contracted distal portion of the epimerite: X&50. 

c., torn oft portion of the parasitised cell; pp. ri. f distal portion of the epunente; 
cp. proximal portion of the epimerite., Lm. % longitudinal myonemes; prot>> a portion 
of the protomerite. 


The protomerite of an adult trophozoite is typically broader than 
long and is conical or sub-conical in shape. Thus it differs from that 
of the other species of Stylocephalus. It is separated from the deuto- 
merite by a fairly thick septum forming a distinct constriction. The 
cytoplasm has the same characters as those of the deutomerite {vide 
infra) except that it is less dense and does not contain big granules. 
Sometimes patches of chromatin material are present in its substance. 
The following tables give the measurements showing the ratio of the 
length of the protomerite to the total length and also the ratio of its 
width to that of the deutomerite. 
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Table 1 . — Showing the ratio of the length of ike protomerite to ike total 

length of the body . 


Length of the protomeule 
(L. P.) in microns. 

Total length of the body 
(L. T.) m microns. 

Ratio ot the length of 
the protomerite to the 
total length 
(L. P. : L. T.). 

20 

160 

1 : 8 

20 

900 

1 : 45 

30 

162 

1 : 5*4 

40 

1,010 

1 : 26-2 

48 

1,008 

1 : 21 

50 

1,045 

1 : 20-9 

£8 

1,054 

1 : 181 

66 

896 

1 : 13-5 

76 

1,100 

1 : 14-6 

76 

1,100 

1 : 14-6 


Average L. P. : L. T. 

:: 1 : 18-63 

Table 2. — Showing the measurements and ratios of the width of the pro- 
tomerite to the width of the deutomerite . 

Width of the protomerite 
(W. P.) in microns. 

Width of tho deutomerite 
(W. D.) in microns. 

Ratio of the width of 
the protomerite to the 
width of the deutomerite. 
(W.P. : W.D.) 

20 

30 

1 : 1*5 

60 

76 

1 : 1-2 

66 

91 

1 : 1-3 

66 

91 

1 : 1-3 

72 

120 

1 : 1-6 

72 

120 

1 : 1*6 

83 

94 

1 : M 

83 

132 

1 : 1*5 

S3 

132 

I ' 

33 

40 | 



Average W. P. : W. D. 1 : 1*38, 

The deutomerite is the largest segment of the body and is circular 
in cross-section. It is broadest immediately behind the septum and 
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gradually tapers towards tho posterior end but is ne\er sharply pointed. 
The pellicle is 2-5 u in thickness. Epicvtial longitudinal striations are 
very clearly discernible in the living condition (text-fig. 2 a). The 
cytoplasm of the deutomerite consists of a semi-fluid matrix, charged 
with nuincious granules of a brownish colour, some of which are fairly 
laigo in size. In between these granule* there are often certain other 
granules which are smaller in size and appear pinkish in colour by re¬ 
flected light. Usually with strong fixatives the general appearance 
of the cytoplasm appears entirely different from that in the living con¬ 
dition. 

In the living condition the nucleus in the deutomerite appears as 
a translucent area situated anywhere between the septum and the pos¬ 
terior end of the body. Actually it mo\ os from one place to another 
follnw’ing the streaming movement of the protoplasm, but its speed is 
much slower than that of the cytoplasmic cuirent. Further, it may 
not make a complete circuit but may make a short cut and come back 



Tlxt-fig. 4. — a~i. Nuclei of S. bdhV showing various types of accumulations of the 
chromatin material: x b30. 

to the position from which it started. How* its movement is controlled 
i& not clear. Fay and Chakravarty (1933) have mentioned a £fc system 
of tethering threads 35 attached to the concave surface of the half-moon¬ 
shaped nucleus of Monodnctus huuitm and maintain that the contrac¬ 
tions and relaxations of these threads are responsible for determining 
its shape and position in the deutomerite. No such arrangement for 
adjusting its location could be detected in the nucleus of Styloeephcdus 
bahli, and the change of its position, presumably, appears to be passive. 
The nucleus is very variable in size, shape and structure. In a 
young cephalont it is spherical, subspherical or ellipsoidal in shape 
and its size is comparatively bigger in relation to the body as com¬ 
pared with that of the adult forms, A normal full-grown nucleus is 
always ellipsoidal and measures on an average 57*5 p,x35 (jl. It has a 
distinct nuclear membrane surrounding the nucleoplasm in which several 
karyosomes are clearly discernible in the living condition (text-fig, 
4 c, /, A). Their number varies from two to ten. The nuclear 
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membrane takes a deep stain with iron-haematoxylin and appears to be 
chromatinic in character. In certain cases its boundary was seen to 
be irregular and shrunken, but this seems to be due to the effect of 
fixation. The nucleoplasm does not appear uniform in character, cer¬ 
tain portions being denser and more granular and exhibiting a stronger 
affinity for chromatin stains than the others. Sometimes, however, 
probably prior to nuclear division, the karyosomes were seen to be 
absorbed and the chromatin masses accumulated at the two ends of 
the nucleus (text-fig. 4 d). These two darkly stained areas might get 
connected by a thin strand which also stained deeply with chromatin 
dyes (text-fig. 4 e). Further, the accumulation of the chromatin mass 
might be on one side only, presenting thereby a “ geflammte ” appear¬ 
ance inside the nucleus (text-fig. 4 g ), or there might be an interme¬ 
diate condition between these two extremes, i.e., at one end the accu¬ 
mulation would be very dense and at the other very faint. The signi¬ 
ficance of these variations in the arrangement of the chromatinic subs¬ 
tance in the nucleus is not clear. 


(c) The sporonts. 

The sporonts can be distinguished from the cephalonts by the ab¬ 
sence of the epimerite and by their being charged with greater quantity 
of reserve granules, which lend the cytoplasm a dark-blue appearance. 
Further, the sporonts are more inert than the cephalonts as regards 
locomotion. The sporonts of 8 . bahli are characteristically solitary 
and measure 200-2000 g. in length. The ratio of the length of the pro- 
tomerite to the total length in an individual of maximum size is 1 : 37-5. 
The protomerite is broader than long and the ellipsoidal nucleus lies 
in the elongated deutomerite, which in its general outline is of the same 
shape as that of the adult trophozoite. After moving solitarily for some 
time the sporonts generally unite in pairs and encyst. 

As regards the detachment of the epimerite from the protomerite 
at the time of the formation of the sporont, previous workers have ex¬ 
pressed different opinions. For example, Duke (1910) says, “ Just at 
the line of junction between the protomerite and epimerite a bubble¬ 
like vacuole appears, which gradually increases in size. 

Having reached a diameter about equal to that of the protomerite the 
vacuole bursts, and the gregarine is suddenly deprived of its epimerite 

Further she says, “This vacuole-formation. in my opinion 

has a probable bearing on the mooted question regarding the fete of 
the gregarine epimerite, in the transition from cephalont to sporont.” 
Thus she means that vacuole-formation causes detachment of the epi¬ 
merite. On the contrary, my observations on Stybcephalus baMi prove 
that the formation of a bubble at the hind end of the detached epimerite 
and the front end of the protomerite is an after-effect of detachment 
rather than its cause, and is due to the interaction between two dissi¬ 
milar media, the saline solution and the cytoplasm. Personally, I be¬ 
lieve that it is normally the ageing and its effect on metabolic activities 
which are responsible for the separation of the epimerite. L6ger and 
Duboscq (1902) have also recorded vacuole-formation in Pymma mo- 
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buszi. * Frenzel 1 in his observations on several cephalonts, came across 
some individuals with only a small projection which represents the 
epimerite on the protomerite; he concludes that the epimerite slowly 
degenerates and is absorbed in the same way as a tadpole’s tail is ab¬ 
sorbed during metamorphosis. A sudden disappearance of the epimerite, 
according to him, is pathological. Liilie (1904) is of opinion that the falling 
off of the epimerite is a typical method of cephalonts becoming free. My 
observations on 8 . bahli coincide with those of Frenzel as I have seen ex¬ 
truded and the so-called absorbed epimerites in the same smear. The 
variable lengths in the epimerites of 8, bnhli at least are not due to their 
varying degrees of absorption, but to their degree of retractility. It 
was noted that when teased the epimerites, either by contact with 
needles or by the strain imposed upon them by setting apart from their 
host-cells, retracted partially or wholly, and it is this power of retrac¬ 
tility which is responsible for the variations in the lengths of the epi¬ 
merites. 


(5) Association. 

(i) Normal association .—Two mature sporonts first associate by 
their anterior ends (text-fig. 5) forming a pair which keeps moving 



TKiT-FiG. O.—Sporonts of & bahli in association: X190. 


1 As quoted by Duke, H. L., Quart. Jottm. Micro*. Set. LV, p. 268 (1910). 
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for some time ami then the two begin to approach closer and closer 
bv their posterior ends and ultimately round off in a common cyst 
seeietofl from their outer surfaces (texl-iig. 6 a. b , c). While rounding 
a process of concentration of ectoplasm rakes place as is evinced by 
the diameter of the cyst which becomes much le ? s than the length of 
the associates. In due course, elevations arise on the cystic wall form¬ 
ing numerous pointed, chitinoid protuberances. An examination of 



Text-fig. 6 . —Garnet cm sts of <S\ baldi seen in fresh faecal matter: A 90. 

a-c. represent noimal association; d.. a triple association; c., single individual 
encysted and devoid of chitinoid protuberances on the cystic wall. 


freshly formed evsts revealed that the contained gametocytes are either 
of the same or of unequal size (text-tig. ft a, b ). This inequality of size 
indicates sexual differentiation of the spuronto. Still more cogent and 
convincing proof of sex-differentiation, however, becomes available on 
an examination of permanent preparations of these cysts in which 
nuclear division has taken place (PL III, fig. 7). The nucleus of the male 
gametoevte divides earlier and with greater rapidity than that of the 
female. Thus, dissimilarity begins at this stage and leads to an un¬ 
doubted case of anisogamy, in which the male contains only the motile 
mierogametes and the female non-motile macrogametes. 

As regards unequal gamctocytes encysting together in a common 
cyst, Woodcock (1906) says, w< Probably, in any cast*, the associates 
require to he of about equal age and size if the union is to be success¬ 
ful,' 9 Bemdt (1902) says that no true cyst-wall is formed in those 
cases of syzvgy in which the members arc of considerable difference, 
and ultimately they die off. Siediecki. Leger and Brasil have quoted 
examples where the sporoblasts have been produced by one member 
of the couple in the usual manner, the other repiaining stationary and 
ultimately dying off. Further, Woodcock (1906) says: “ One grega- 
rine of a couple can in certain cases, apparently, exert sufficient influ¬ 
ence upon its associate to induce it to commence sporulation, although 
it itself may not be ripe enough to do so and as a result not only does 
it not benefit by the stimulus or “ Reiz ” of the other, but, this on the 
contrary, appears to harm it and it succumbs instead, 9 ’ My observa¬ 
tions on S. bakli do not absolutely conform with the views and obser¬ 
vations of the authors mentioned above. No doubt cyBts containing 
unequal associates can be seen to disintegrate at times, but the dis- 
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integration is not confined to them only. Couples of equal sizes have 
also been seen by me to disintegrate, probably on account of certain 
inhibitory factors. The formation, of gametes, their mutual fusion, 
zygote- and spore-formation was clearly noted even in those cases whore 
one member of the couple was approximately half in diameter as com¬ 
pared with its partner. Nuclear division was, however, set up earlier 
in the smaller member and microgam etes were formed out of its sub¬ 
stance indicating that it was really the microgametocyte. The only 
difference that could be detected iu cases of unequal association lay 
in the size of the rosidual cytoplasm of the gametoevst which in this 
case was smaller in comparison to that found in equal but fully matured 
associates. Usually, the normal gametoevsts measure 208 p.—352 pX 
80 p—320 p and are spherical, sub-spherical, or egg-shaped in appear¬ 
ance (text-fig. 6 a , b, c). 

(ii) Abnormal association and encystment .—Not infrequently some 
gametocysts taken from the faecal matter within the rectum or outside 
were found to possess three individuals encysted together (text-fig. 
6 d). Such abnormal cysts have already been recorded by Kunstler 
(1892) in Diplocystis schneideri, Cu6not (1901) in Diplocystis sp., Bemdt 
(1902) in Gregarina cuneata, Woodcock (1906) in Cystobia irregularis , 
Cunningham (1907) and Robinson (1910) in Kalpidorhynchus arenicolae 9 
Bastin (1919) in Monocystis aqilis , Mary Vincent (1922) in Pyxinia 
anobii , Bhatia and Setna (1926) in Monocystis matthai , and Setna and 
Bhatia (1934) in Hirmocystis parapencopsisi . Cuenot has recorded 
instances of triple association, which are very rare, in Diplocystis , one 
of which had apparently produced sporoblasts; but Woodcock (1906) 
remarks, Judging from his (Cuenot’s) fig. 47, however, sporulation 
would not seem to have been successful, the sporoblasts being extremely 
minute and scarcely visible, very different from the well-developed 
layer in the normal cysts figured 55 . Bastin has seen similar abnormal 
cysts of Monocystis agilis , and was able to notice the formation of ga¬ 
metes. Bhatia and Setna have detected fully-developed spores in a 
case of triple association in Monocystis mutthai and thus have supported 
Cudnot’s and Bastin’s observations. On no occasion could I observe 
in the triple association of S. bahli either complete gamete-formation 
or any other advanced stage of sporulation. Only twice nuclear divi¬ 
sions were seen to have taken place partially in two out of the three 
associates, but in all cases they ultimately degenerated. 

Encystment of a single individual has also been encountered at 
times by watching mature sporonts in saline on a slide. After moving 
for some timo the sporont becomes less vigorous, contracts gradually, 
till it becomes globular and then secretes a wall round itself (text-fig. 
6 e). The whole process takes from ono-and-a-half to four hours 
when kept in normal saline solution. No protuberances could bo seen 
on the wall of such an encysted individual Such individuals ulti¬ 
mately perish and in this respect my observations confirm those of 
Brasil (1905) who recorded a similar fate for solitary encystment in 
Gonospora and Utospora . Siodlecki, Gutfnot, Bemdt, L6ger and Cun¬ 
ningham, on the other hand, have asserted that they never encountered 
cases of solitary encystment. 



54 


Recoxk of the Indian Museum . 


[Vol. XLII1 


(e) Gamete-formation and anisogamy. 

Aftei encvstment the nucleus of each gametocyte soon prepares 
to divide. The nuclear membrane disappears and the chromatin mass 
becomes comparatively dense. The actual chromosome cycle could 
not be traced, but it was noticed that the nucleus of each gametocyte 
repeatedly divides into several daughter nuclei, which subsequently 
migrate to the periphery (text-fig. 7). This division, as already men- 



Text-fig. 7.<—Portion of the section of the gametocyst of S. bakh showing nuolear 
migration to the periphery: x ca 1000. 

turned, logins and is completed earlier in the male gametocyte than 
in the female (PL III, fig. 7. m.,f). The cvtoplasra of each gametocyte 
segments around each nucleus and thus the gametes aie formed. The 
whole process of gamete-formation takes from eight to twenty hours 
feom the tune the freshly extruded cysts are kept in the moist chamber. 
This duration depends chiefly upon temperature, as I find that the 
period decreases with the rise of temperature, the optimum results 
having been obtained at 37°C. 

Amsogamy:—An examination of smears obtained by puncturing 
the mature gametoeysts revealed that the gametes could be disting uish ed 
into : (i) the microgametes, and (ii) the macrogametes. 

(i) The microgametes:—All the microgametes are not of the same 
kind. On a close examination three types can be distinguished, viz., 

(а) Normal, fusiform, but sterile microgametes. 

(б) Normal, pyriform, fertile microgametes. 

(c) Abnormal microgametes. 

A fresh preparation, in a slightly aibuminated physiological saline, of a 
ruptured gametoevst in which gametes have formed, shows that there 
are two kinds of actively moving microgametes: (i) The first kind 
of mcrogametes are fusiform in shape and are fewer in number than 
(u) the second type, which are pyriform in shape, 14 to 21 p in length 
and more abundant but less active than the first type. The fusiform 
microgametes have generally two or three prominences (text-fig. 8 g, h) 
on the head and are sterile (vide infra) ; while the pyriform microga¬ 
metes (text-fig. 8 a-e) have only one anterior prolongation, the per- 
foratoruun on their heads, and are fertile and appear to possess an 

CPLnTflg 2 )° r traCinS ° Ut rece P tive ^ of the maorogamete 
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Fixed and stained preparations revealed the nucleus of the micio- 
aametes lying witlnn the head, and containing three to five deeply 
staining bodies m a homogeneous and faintly staining nucleoplasm 
The c) toplasin is vacuolated and granular m character. An axial 
filament, easily seen to arise from the peiforatonum (text-fig 8 d, l) t 
travelses the whole length of the body and continues behind as a whip-like 
tail, which helps the microgamete m its movement. 



T 2 XT*fig. 8.—a-e. Normal, pyriform miorogametes of S. bafdi ; X1333. /. An abnormal 
microgamete : x 1333. g, h. Fusiform, sterile miorogametes : X1333. 
i, A macrogamete : x 1750. j. An abnormal macrogamete ; x 1750. 
h. Fusion of a microgamete with a macrogamete- X1750. I A 
microgamete attached to a zygote: X1375. 

Further, abnormal microgametes (text-fig. 8 /) have also been en¬ 
countered. These are distinguished by their bigger size, blunt anterior 
end and a fairly stout and stumpy posterior tail. They degenerated 
ultimately. 

(ii) The macrogametes:—They are more or less spherical bodies, 
measuring 6 p to 8 p in diameter. The spherical nucleus is 2 p in dia¬ 
meter with a well-marked nuclear membrane; it possesses an eccentri¬ 
cally placed karyosome and four or five chromatoid bodies (text-fig. 
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8 i). The cytoplasm is very much vacuolated and is packed up with 
reserve granules. There are two thin, hyaline areas at . the periphery 
forming receptive spots, which permit as well as facilitate the entrance 
of the microgametes. Sometimes, abnormal macrogametes (text-fig. 
8 j), comparatively bigger than the normal ones, were also met with in 
some of the preparations. 

Degenerating gametes:—Some preparations revealed small bodies 
which on closer examination proved to be degenerating gametes of 
varying sixes. Tail-less, spindle-shaped bodies with crumpled nuclei 



Text-fig. 9.— a. Degenerating microgametes: x ear. 2800. 6. Degenerating maer ogametea: 
Xca. 2800. 

were apparently degenerating microgametes (text-fig. 9 a), while other 
bodies (text-fig. 9 6) in which the nucleus had shrunken and the cyto¬ 
plasm contracted, with a consequent decrease in size were recognised as 
the degenerating macrogametes. 


(/) Fertilisation and spore-formation. 

Coupling of the gametes takes place after the dissolution of the 
partition between the male and the female chambers when the micro- 
gametes rush towards the macrogametes. 'All the microgametes how¬ 
ever, do not. go into the female chamber, but there is a displacement 
of tiie macrogametes from the female chamber into the mate chamber, 
with the result that, coupling can be observed simultaneously in both 
the compartments. The microgametes agitate violently to and fro, and 
as soon as they come in contact with suitable partners, mating taW 
{dace quickly. The fertile microgametes generally pierce through the 
receptive spots (PI. Ill, fig. 2, x) of the macrogametes, only one finding 
entrance into the body of the latter. The nucleus of the microgamete 



Tarr-no. 10.—Two iwntes of Si lah!i attached With each other : X4000. 
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approaches that of the macrogamete and fuses with it (text-fig. 8 h). 
It takes two to eight minutes for a microgamete to fuse completely with 
the body of the macrogamete. The act of fertilisation being thus ac¬ 
complished, the fertilised macrogamete or the zygote slightly elongates 
(text-fig. 10), secretes a wall around it and becomes a spore (text-fig. 
11 a, 6). While examining a fresh preparation in which the microga¬ 
metes were still moving within the cyst, it was found that the fertilised 
macrogametes became gradually arranged in chains; sometimes en¬ 
chainment of even unfertilised macrogametes also takes place, in which 
case the microgametes could be seen making their way into the chains 
and fertilising the macrogametes there. Some microgametes were 
observed to remain active from six to fourteen hours after the com¬ 
plete enchainment of spores. These were, no doubt, mostly the sterile 
microgametes, which later on degenerate. The duration of complete 
sporulation was noted to be 48-60 hours. 

(g) Structure of the spores and formation of the sporozoites , 

The hat- or pouch-shaped spores (text-fig. 11 a, b) measure 11X 
7-5 n, and are arranged in chains which show a coiling tendency if de- 



Text-itg. 11.— a, 6.—Spores: x 1727. cf Spores showing nuclear division : X1727. 

g. A spore with eight nuclei: X 3464. A. A mature spore with 
sporozoites: X1727, 

tached away from the cyst. The cystic wall is 0-5 {jl thick. It is brow¬ 
nish in colour and becomes almost black after the formation of sporo¬ 
zoites. The cytoplasm of the spore is alveolar in appearance and pos¬ 
sesses a marked affinity for chromatin stains, indicating the presence 
of chromatoid granules in it. The nucleus of the spore soon divides 
mitotieally into two (text-fig. 11 c), the plane of division being at right 
angles to the long axis of the spore. The two daughter nuclei' again 
divide mitotieally into two each, and thus a quadri-nucleate stage is reach¬ 
ed (text-fig. 11 d, e). At this stage, any two of the four may divide first 
whereby a six-nucleate stage (text-fig. 11 f) can be made out, or all the 
fourmay divide simultaneously and form eight nuclei (text-fig. 11 g). 
The latter seems to be the general tendency. At this stage, the chro¬ 
matin 6f the daughter nuclei remans concentrated in patches at the 
periphery and the rest of the nucleoplasm stains faintly. The cyto¬ 
plasm of each ,sp6re ^gmehte a^oubd the nuclei in such a way that lie 
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segmented bodies, l.ethe spoiozoites lie paiallel to each other along 
their long axes and also paiallel to the lomr aXis> of the spore (text-fig. 
11 h). Moreover. when \itwtd laUialh. tl.e nuclei of the sporozoites 
aie airanued m a line, ar light <m J< to the length of the sporozoites. 
Typically the sporozoite is spindle-shaped and measuies 10 g in length 
and 2 g m width at Us widest central ieuion. Its cytoplasm is homo¬ 
geneous, while the centrally situated nucleus is moie or less spherical 
and possesses four or five deeply staining granules. 


(k) Dehiscence . 


After spore-formation, the residual cytoplasm acquires a wall around 
it forming a pseudocyst which under favourable conditions of warmth 
and moisture, swells up and causes the rupture of the cyst. The resi¬ 
dual cytoplasm, thus, seems to be hygroscopic m nature. The rupture 
of the cyst is at times so violent as to liberate not only the spores but 



Text kg. 12.—a. A ruptured cyst showing the chains of spores: x46. b. A game- 
tocyat in which a lid-like portion has cleft apart leaving an outlet 
for the spores: X188. c. A chain of spores magnified : x 600. 

c. a cavity; e. cystic wall; r. residual body. 


also to throw out the cystic residue (text-fig. 12 a). On certain occa¬ 
sions, however, it was found that a well-defined lid was thrown off and 
the spores came out of it (text-fig. 12 6). At other times, it was observed 
that the cystic residue disintegrated and the dehiscence of spores, in 
such cases, was caused by a simple rupture, presumably caused by 
the pressure of the fluid formed by the dissolution of the cystic residue* 
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( i) Probable mode of infestation. 

Infestation is purely accidental and involves only a single host to 
complete the life-cycle. When the host, Gonocephalum helopioides 
takes in food contaminated with infective spores, the sporozoites are 
liberated into the gut by the action of the gastric juices upon the spores 
and make their way towards the epithelial cells of the alimentary canal, 
where they commence their further development. 

Seasonal intensity and site of infestation. 

The host-gut was found heavily infested during winter. The seat 
of infestation is usually the mid-gut and the intestine, but in cases of 
heavy infestation the parasites could be found right from the oesophagus 
to the rectum and in such cases the lumen of the posterior part of the 
intestine was entirely occluded by them (PI. Ill, fig. 8). From March 
to June, gametocyst-formation is at its best and this process seems to 
be correlated with the rise of temperature; its optimum effect being 
during April, May and June. During July and August sporonts are 
often met with though not in abundance. An increase in the degree 
of infestation was noted during the latter part of September and reached 
its climax in October and November. On an average, 97 per cent, of 
the beetles were infected. 


POLYNUCLEARISM. 

There is a great divergence of opinion with regard to the occurrence 
of the phenomenon of polynuclearism in gregarines. Bemdt (1902) 
has recorded the presence of certain patches, which stain darkly with 
chromatin dyes, specially in the protomerite. Comes (1907) noted 
similar patches in Stenophora and regarded them as metabolic products, 
not nuclear in origin. Schellack (1907) has reported the occurrence 
of darkly-staining areas in the epimerite of Echinomera hispida , while 
Duke (1910) detected such patches throughout the body of Metamera 
schvbergi . In 8. baUi one or two patches, having a strong affinity for 
chromatin stains, were noted in the protomerite as well as in the deuto- 
merite (PL III, figs. 4, 5). However, the occurrence of the so-called several 
nuclei in the body of the gregarines should be regarded as abnormal. 
As regards their origin it is difficult to make a suggestion, but it is pos¬ 
sible that an increase in the nuclear material causes a disturbance in 
the kern-plasma relation, whereby nuclear extrusion takes place and 
the diffused chromatin particles flow along with the cytoplasm and ulti¬ 
mately aggregate into definite patches in a particular part or parts of 
the organism. 


Hyperparasitism. 

A noteworthy phenomenon of hyperparasitism in 8. bcMi deserves 
special mention. Under pathological conditions this gregarine appears. 

0 
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to be susceptible to certain infections which may be classed as (a) cyto¬ 
plasmic, and (6) nuclear. 

(а) Cytoplasmic pai autism .—A longitudinal or oblique section (PI III* 
fig. 6 ; text-fig. 13 a) of an infected gregarine after staining with Hei- 
denhains haematoxylin showed the whole of the cytoplasmic area in 
the deutomerite having been parasitised bv numerous multinucleate 
amoeboid bodies (text-fig. 13 h )—probably Metchnikovella . These 
could not be diagnosed as no spores were met with. Their exact syste¬ 
matic position needs further investigation. 

(б) Nuclear parasitism .—In certain cases nuclei could be observed 
to have been infected with a fungus, probably belonging to the family 



A* c 


15 ? 



S^' 


Text-kg. 13.—a. An oblique section of the parasite showing multinucleate amoeboid 
bodies in its cytoplasm : x ca. 950. b. Two multinucleate amoe¬ 
boid bodies magnified : X ca, 2300. c, Two ^parasitised nuclei: 
X 600. 

a. 5., amoeboid bodies. 


Ghytridiaceae (text-fig. 13 c ). The infection seems to begin at the centre 
of the nucleus, and to proceed to the periphery, thereby causing a dis. 



Text-fig. 14.— a. A oephalont of 8, hahti showing degenerating parasitised nucleus 
(».): x 90. b , c. Degenerating individuals in which the nucleus 

has vanished: x65. 


eolation of the nuclear membrane (PI. Ill, fig. 3). The infected nucleus 
gradually degenerates, and the gregarine io393 its metabolic activities, 
till at last it perishes (text-fig. 14 a-c). 
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Effect of the parasite upon the host. 

Inspite of the fact that the host is heavily infested, it does not seem 
to suffer anv serious damage. Onlv the parasitised epithelial cells of 
the gut-wall undergo some change and appear abnormal on account 
of a deficiency in their cytoplasmic contents, and sometimes owing to 
the atrophy of their nuclei. In some cases, where occlusion occurs, the 
parasites must be inhibiting the passage of food-material from the anterior 
to the posterior end of the gut of the beetles. But, nevertheless, the 
host does not succumb, as it is haidy enough to withstand starvation 
for a long period during which the parasites encyst and pass down to 
the rectum leaving the passage clear once more for food. 

Systematic Position. 

The solitary nature of the sporonts, dehiscence by pseudocvst, 
spores hat-shaped, brown or black in colour and disposed in chains are 
characters which assign this gregarine to the family Stylocephalidae 
Ellis. The epimerite with a dialated papilla at the end of a long slender 
neck, cysts beset with small papillae and hat-shaped spores determine 
its assignment to the genus Stylocephalus . The species S. bahli differs 
from the hitherto described species of Stylocephalus in possessing the 
following features :—The epimerite is peculiar and consists of two parts: 
(i) a distal tongue-like portion and (ii) a proximal tubular portion 
which is hyaline and retractile. In this respect it partially resembles 
jS. gladiator (Blanchard) Watson, but differs from the latter in having 
the apical portion of the epimerite not longer than the rest of the body 
in the adult condition, and also in possessing a fairly large size; the 
maximum size of S . gladiator being 720 pX70 p, while that of & bahli 
is 2000 px98*7 p. The protomerite of S. bahli is broader than long 
and is conical or sub-conical in shape, hence it differs from others in 
this respect. Further the nucleus of S. gladiator is ovoidal and contains 
a single karyosome, whereas the nucleus of S. bahli is ellipsoidal and 
contains several karyosomes. Thus it resembles, in this respect, S. 
oblmgatm and S. longicollis , but differs from them in other respects, 
e.g. y in the shape of the protomerite, the shape of the cyst, the size of 
the spores, etc. 

The following table (on pp. 62 and 63) shows the various points 
of resemblance and difference between S. bahli and other species of 
this genus which have been previously described. 

To sum up, the specific characters of S. bahli are as follows:—Spo¬ 
ronts solitary, elongate, maximum size 2000 pX98*7 p ; L. P. : L. T. : : 
1 : 37*5 in maximum-sized individual; epimerite elongated, hollow 
and tubular consisting of a retractile proximal and a tongue-lie distal 
portion ; protomerite conical or sub-conical; L. P. : L. T. : : 1 : 18*63; 
W. P. : W. D. : : 1 : 1*38; deutomerite broadest behind the septum 
and gradually tapering posteriorly; pellicle 2*6 p thick; endocyte brown 
in cephalonts, dark-bluish in sporonts; nucleus ellipsoidal with several 
karyosomes; cysts spherical, sub-spherical or egg-shaped; dehiscence 
by pseudocyst or simple rupture; spores hat-shaped, dark-brown or 
black, 11x7*6 p. 
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Characters. 

S. oblongatun. 

S. longiooUis. 

S. brecirostris . 

S. gladiator . 

1. Sporonts 

Solitary, elongate, 

maximum length 
8000 jz. 

Solitary, elongate, 

measurements not 
mentioned. 

Solitary, stout bodied, 
maximum size not 
mentioned. 

Solitary, elongate; 

maximum size 720 (z. 

2. Epimerite . 

A thick cylindrical 
neck with a terminal 
dilated portion with 
papilla on extre¬ 
mity ; whole epime¬ 
rite being one-and- 
a-half to twice the 
length of the proto- 
merlte alone. 

A long slender cylin¬ 
drical neck terminat¬ 
ing in a allchtly 
dilated papillate 

anterior end; the 
whole being three or 
four times the length 
of the protomerite 
alone. 

A small xiphoid coin- 
oidal tongue project¬ 
ing upward from the 
centre of the proto- 
mente, whole length 
being equal to half 
that of the protome¬ 
rite. 

Consists of two parts: 
(l) a very long slender 
neck and (li) a dilated 
xiphoid-shaped apical 
portion, often longer 
than the whole body. 

8. Protomerit© . 

Globular, constriction 
at septum. 

Pentagonal in late¬ 
ral optical view, 
truncate at apex; 
slight constriction 
at septum; width 
equal to length. 

Cylindrical, of nearly 
equal width through¬ 
out, corners rounded 
at anterior end; no 
constriction at sep¬ 
tum ; width equal 
to length. 

Short and globular. 

4. Deutomerite . 

Cylindrical, tapering 
slightly from middle, 
ending In a rather 
slender blunt poste¬ 
rior extremity. 

Elongate, cylindrical, 
tapering in posterior 
two-thirds and end¬ 
ing in a rather blunt 
point. 

Just below the septum 
It is a little wider 
than the protomerite 
and tapers to a rather 
sharp point. 

Elongate, cylindrical, 
with a slender at¬ 
tenuated extremity, 
bluntly pointed. 

6. L.P. : L.T. 

1: fl to 1:8 

1:10 

1:4 

X 

d. W.P. : WJD. j 

1:8 

1:1-1 

1:1-2 

X 

7. Nucleus 

Ellipsoidal with several 
karyosomes. 

Ellipsoidal with several 
karyosomes. 

Spherical with 6 to 9 
small karyosomes. 

Ovoidal with one ka- 
ryosome. 

8. Eudocyte 

Yellowish in cepha- 
lonts becoming black 
in sporonts. 

Dense 

Not described 

Not described. 

9. Cyst 

Irregularly spherical, 
with alight depres¬ 
sions aim protuber¬ 
ances. 

Irregularly spherical, 
surface covered with 
indentations and 
papillae. 

Unknown 

Unknown. 

10. Sport* 

Brown, united in 

chains; 7 a in 

length. * 

Same as in & oblonga • 
tut. 

Ditto 

Ditto. 

11. Hcet 

Opatnm saMzmm (I), 
A Awvda grisea (F). 

SJaptmortUagu 

BydropkUut sp., larva 

EHauptonu cdto, 

12. Habitat 

Intestine 

Intestine 

Intestine 

Intestine. 

IS. locality 

Paris and Poiriers, 
Stance. 

Paris 

Germany 

Grenoble, France. 







1941.] 


P. L. Misra : A new gregarine, Stylocephalus bahli. 


63 


Characters. 

8. gigerdem. 

S. insignia. 

S. dedonoe. 

S. baMi. 

3. Sporonts 


Solitary, very elongate; 
length 1000 (X. 

Solitary, maximum 
length 300 [x. 

RnlHjuy, elongate? 

pnnTjmnm «f*A 

mATtinnm tangth 


1800 .{X 

2000 jl. 

2. Epimerite 

A long pointed cone, 
situated upon a 
conoidal projection 
of the protomerite. 

A large flattened disc, 
depressed slightly 
in centre crenulate 
on periphery, longi¬ 
tudinally striated 
and carrying at base 
a circle of very many 
short upwardly dir¬ 
ected digltiform pro¬ 
cesses. 

Long and thick style 
with a small knob at 
its extremity. 

An elongated, hollow, 
tubular structure, 
consisting of two 
parts (i) a proximal 
neck which is hyaline 
and retractile and (il) 
a distal tongue-like 
portion. Length on 
an average two-and- 
a-half ttnww than that 
of the protomerite 
but it never exceeds 
the total length of 
the adult gregarine. 

8. Protomerite. 

Dome-shaped, dilated 
above the base, and 
flattened anteriorly; 
constriction at the 
septum. 

Sub-globose, flattened, 
twice as wide as 
high; constriction 
; at the septum. 

Hood-shaped or obtuse, 
cone-like in appear¬ 
ance; stuffed with 
small reserve na¬ 
nnies ; constriction 
at the septum. 

Usually broader than 
long, conical or sub- 
conical ; constric¬ 

tion at the septum. 

4. Deutomerite 

Cylindrical, -widest at 
the septum, termi¬ 
nating in an abrupt 
but sharply pointed 
cone. 

Cylindrical, widest at 
end of anterior 
third, flattened at 
posterior extremity. 

Widest shortly behind 
the septum, taper¬ 
ing to a fully stumpy 
hinder end poste¬ 
riorly. 

Widest at the septum, 
tapering gracefully 
posteriorly, but never 
ending in a sharp 
point. 

5. IJP.: L.T. 

1:9 to 1:18 

1:16 

1: 6 to 1:7 

1:18 to 1: 63. 

8. W.P.: W.D. 

1:1 to 1 :1*5 

1:1-3 

1:1-2 to 1: 1*4 

1: 1*38. 

7. Nucleus 

Not described 

Spherical with one 
karyosome. 

Relatively small 

Ellipsoidal often with 
several karyo- 

somes. 

8. Endocyte 

Dense 

Not described 

Conspicuously big 

grannies present. 

Brown in cephalonts 
becoming dark-blue 
in sporonts. 

0. Cyst . 

Spherical, diam. 450 |x ; 
entiie surface papil- 
lated; dehiscence by 
pseudocyst. 

Sub-spherical or sub- 
ovoidal, diam. 480 x 
830 ix; dehiscence 
by pseudocyst. 

Unknown 

Spherical, snhspherlcal 
ox egg-shaped; en¬ 
tire surface papil¬ 
late^ diam. 208 u- 
352 ux80(xx320tx; 
dehiscence by pseu¬ 
docyst or simple 
rapture. 

10. Spores 

Irregularly snb-spheri- 

Irregularly hat-shaped, 
10 ji long, extru¬ 
ded in chains. 

Unknown 

Irregularly hat-shaped, 

cai, black and mea¬ 
sure 11 ix x7ix united 
in chains. 


dark-brown or black 
and measure lltxx 
7*5, tx; united in 

11. Host . 

JBleodes sp.; Asida 
apace Say; Ascida 
sp., and JSusattussp. 

Edops Ortons 

(1) Eledona agarieda, 
HerbBt. 

(ii) PenttyphyUus testa- 
c$us. Sellw. 

(ill) MycOo-jtkaguspic- 
mt abr. 

Qormsphskm hdo- 

pioides Frm. 

12. Habitat 

Intestine 

Intestine 

Intestine 

Mid. gut and Intes¬ 
tine. 

18. locality 

Boulder and Denver, 
Colo. 

Indre-et-Loire, France 

(i) Fundort: By Stbyl- 
lenorfc. 

(li) Fundort: Militsch. 
(Si) Fundort-.Mflitsch. 

Lucknow, U. P. India. 
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Movement, 

(a) Observations on the movement of S. bahli, sp. nov. 

When a piece of infected gut is teased on a slide and the gregarine 
examined under the mieioscope it does not move at all in the gut-fluid 
of the host. In distilled water slow movement can be observed, but 
only foi a short duration. Normal saline is a suitable medium for 
studying the movements of gregaiines, as they can live in it for a longer 
duration, and for thia> particular gregarine 0*9 per cent, saline solution 
proved a better fluid than the usual physiological saline solution. 

The epimerite of S. bahli is retractile and shows active bending 
movements, as well as slight longitudinal contortions. When not 
retracted it moves to and fro and then curls up to form a coil which 
opens out with a jerk. More often complete bending is not effected 
and the epimerite moves to the right and and then to the left, as if it 
is searching for something. The protomerite also moves to and fro 
but with a greater activity than the epimerite. Sometimes it was 
noted that it could withdraw partially into the deutomexite and then 
suddenly sprang out to withdraw again, and this process was repeated 
several times. These movements can be compared with those of the 
neck of a turtle which is being partially withdrawn and extruded alter¬ 
nately. Occasionally, the septum was pushed into the protomerite 
by the onward flow of the cytoplasm of the deutomerite. These move¬ 
ments are, however, not necessarily seen at all times. 

Sometimes, neither the epimerite nor the protomerite shows any 
active movements and the gregarine as a whole glides along passively. 
Usually S. bahli moves forward both by movements of epi-and proto- 
merites and by gliding movements at the same time. When it comes 
in contact with an obstacle it pauses a little, changes its direction and 



Text-tig. 15. — a. A specimen of S . bahli showing cap-like protuberances (p.) i x cot. 200. 
b . An individual showing the mucus-tail (mJ.): x200. 

continues forward. In its attempt to put aside obstacles in its way 
several cap-like projections, (2-12), are formed on the deutomerite 
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(text-fig. 15 a ), these protuberances are produced as a result of the pres¬ 
sing of the bodv against the obstacle lying in front, and when the orga¬ 
nism is unable to push that obstacle away, it recoils with a backward 
jerk or takes a slight turn and makes its way onwards. Probably, it 
is this backward jerk which certain authors have mistaken for a back¬ 
ward movement. I have never been able to detect in this gregarine 
a backward movement similar to its forward movements. I have also 
noted that an individual at times, while gliding, forms a slight curve 
on its body and then instantaneously straightens out, in which act 
the body, instead of moving forwards moves at right angles to its long 
axis; it is this lateral flexion, probably, which Crawley has named 
“ transverse ” movement 1 . 

In order to test whether this gregarine could move only when in 
contact with a surface, half a dozen specimens were kept in saline solu¬ 
tion under a wax-legged cover-glass and examined under high power. 
By changing the focus of the microscope it could be seen that they 
remained attached to the slide on which they moved. I was unable 
to see any of the gregarines leaving the slide to move upwards and reach 
the covorslip, as has been recorded by Crawley (vide infra). 

Besides these facts, one important observation needs mention here. 
A fresh preparation in saline after five minutes showed a sticky and 
elastic tail being formed, presumably by the exudation of a mucoid 
substance from the body of the gregarine and its subsequent accumula¬ 
tion at the posterior end forming a “ tail ”. To obtain a clear con¬ 
ception of this phenomenon about half a dozen gregarines were washed 
several times in saline solution, to get rid of the gut-fluid of the host 
and were kept in saline mixed with carmine suspension. It was observed 
that as the gregarines moved forward the carmine particles collected 
at their posterior ends and formed a “ tail ” (PL III, fig. 3, m. t .; text- 
fig. 15 b, m. t.). The “ tail ” may not be continuous. This suggests 
that there is a variation in the quantity of the exudate. It mav be 
mentioned here that the “ tail ” actually retards the progress of the 
animal and when it becomes fairly big the organism, inspite of its best 
efforts to escape from it, succumbs at last. A definite trail or tract is 
often left behind each individual as it passes onwards. 

In biassociative forms in which syzygy takes place by the union of 
the anterior end of the satellite with the posterior end of the primite, 
“ tail-formation ” is clearly visible at the hind end of the satellite, but 
a change in the direction during progression is steered by the primite; 
the satellite either helps the primite by moving in the same direction or 
just follows passively. In case the “tail” grows enormously big, 
cap-formation occurs in the bodies of the pair or the association snaps, 
in which case the primite escapes, leaving the satellite doomed to death. 
When the contact of the two associates takes place by their anterior 
ends only, forward progression comes to an end sooner or latex and a 
rotatory movement is set up by the two individuals exerting forces in 
opposite directions. Their posterior ends approach closer and closer 


1 Personally, I consider that additions of such names should be avoided. For 
instance, “ transverse ” movements would be inconvenient on the part of an organism 
having the antero-posterior axis of its body longer than its transverse axis. 
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(text-fig. 16 a , b 9 c), and ultimately the pair rounds itself and becomes 
encvsted in a common cyst. The rotatory movements may lead the 


n 



Text-fig. 16. — a. Two sporonts of S. bahli in association; b , c., same deflected due to 
opposite forces during progression; d. 9 showing an S-shaped deflec¬ 
tion due to opposite forces not acting on the same side: X 55. 

two individuals in opposite directions, whereby an S-shaped figure 
(text-fig. 16 d) is formed. In such cases it was noticed that after some¬ 
time their contact gave way and the orga nisms became free. 

Aibuminated saline or diluted glycerine inhibits progression with 
great rapidity. The action of certain acids, e.g., 05 per cent, hydro¬ 
chloric acid, nitric acid, sulphuric acid and acetic acid, as well as of 
certain alkalis, e.g., 0-5 per cent, potassium hydroxide, sodium hydro¬ 
xide, sodium carbonate, etc., proved in every case to be detrimental to 
progression, and caused death. 

(b) Discussion. 

The gregarines can move in a medium different from that of their 
natural environment, but the various factors bringing about their loco¬ 
motion have formed a bone of contention amongst workers since the 
time the gregarines came to be known. Kolliker (1848) was the first 
to record the gliding and bending movements in gregarines, but he did 
not offer any explanation as to the cause of these movements. Leidy 
(1853) discovered the longitudinal striations of the epicyte and suggested 
their muscular function. Van Beneden detected the net work of trans¬ 
verse fibrillae—the so-called myocytes as named by Schneider (1873)— 
which are contractile and have been held responsible for the bending 
movements. Lankester (1872) reported upon the active movements 
of Monocystis sipunculi caused by the undulations of their lateral mar¬ 
gins and suggested that they were like those of a planarian. Frenzel 
(1892) suggested that progression was due to a chemotactic affinity 
between the gregarines and their food, but this suggestion seems to be 
inadequate, as the gregarines do not show any movement on a slide 
with food materials on it. Following Lauterbom’s observations on 
diatoms which move by the extrusion of gelatinous threads, Schewiakoff 
(1894) from his studies on Clepsidrim muneri, concluded that the game 
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phenomenon occurred in gregarines. According to him gelatinous threads 
exude through minute pores lying in between the ridges of the grega¬ 
rines and accumulate at the posterior end. where they harden into a 
tough stalk, new additions to which push the animals forwards. Miihl 
(1921) demonstrated the presence of minute pores on the body by means 
of carbon tetrachloride. Lang and Doflein supported Schewiakoffs 
theory, while Calkins (1910) stated, " although very improbable at 
first sight, it is the only one thus far that fits the case Schaudinn 
(1900) also supported Schewiakoff’s observations by demonstrating 
the secretion of a gelatinous substance from the sporozoite of Coccidium 
schubergi. Although Schewiakoff worked out elaborately the mecha¬ 
nism of locomotion in gregarines for the first time, his emphasis upon 
the “ mucus-tail ” as a pushing element has led to a good deal of criti¬ 
cism. Crawley (1902, 1905) from his observations on Stenophora jnli 
and Echinomera hispida concluded that myonemic contractions were 
entirely responsible for bringing about locomotion, and as mucus was 
merely dragged passively at the posterior end, tail-formation is an 
effect rather than a cause of locomotion. He says c ‘ It is an intrinsic 
weakness of Schewiakoff s explanation that it gives no reason why 
the gelatinous substance should pass backwards, instead of forwards 
or radially In support of his view he has asserted that throughout 
the whole group of Sporozoa movement is exhibited only by those orga¬ 
nisms which possess a muscular system. For instance, a gregarine 
even in its intra-cellular stage would exhibit movement, if detached 
from its moorings, but an adult coccidium is unable to move, as it 
possesses no muscular system. Further, movement is exhibited by 
Haemosporidia and Mvxosporidia on account of the presence of a mus¬ 
cular system, whereas Amoebosporidia (Schizogregarines) are devoid 
of muscles, and are, therefore, non-motile. Thus according to Crawley, 
it seems strange why nature could have developed in the Polvcystid 
gregarines a unique method of progression (as described by Schewiakoff) 
caused by the exudation of mucus when the muscular system is already 
present. Watson (1916) has also opposed Schewiakoff’s theory and 
holds that the tail inhibits rather than promotes progression. In 8. 
bahli also, it waj3 clearly noted that with the increasing length and 
weight of the mucus-tail the speed of movement became slower and 
slower. If Schewiakoff’s view is accepted, it is not understandable 
as to how the organisms would move when not even a trace of tail is 
noticed. It is, however, equally inexplicable, in actual observation, 
as to how the animal is able to drag forwards and cover a distance several 
times the total length of the tail formed by that time. It appears 
cogent that the mucus tail is not an aid but a definite impediment in 
the course of progression and is formed as an effect of locomotion rather 
than its cause. 

According to Awerinzew (1910) both Schewiakoff’s and Crawley’s 
theories are objectionable. f 

Porter (1897), working on Rhyncobdus americanus , concluded, “ It 
(locomotion) is probably caused by a very slight undulatory motion of 
the under surface of the animal Liihe (1904), Paehler (1904), Sohel- 
lack (1907), Voss (1922), Berlin (1924), Cognetti De Martiis (1927), 
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and others have supported Porter's theory. Roskin and Levinson 
(1929) could not observe slime exudation in yematocystis sp. and Poly- 
cy^tia sp.. and held that the contractions of the circular and longitudinal 
myonemes bring about locomotion in the same wav as an earthworm 
moves through contractions of its longitudinal and circular muscula¬ 
ture. Bowling has observed the thickening of the remarkable threads 
of Zygocystis zonata, both in the living and fixed material, but whether 
this indicates a cause or a result of movement is not clear. Sokolow 
(1912) believes, on the principle of a skyrocket, that locomotion is caused 
by the forceful expulsion of the fluid and contradiots Crawley’s expla¬ 
nation of myonemic contractions. Watson (1916), from her studies 
on Leidyana erratic a. has made a compromise between the two rival 
theories of Crawley and Sokolow by suggesting that the locomotion 
is caused by the myonemic contractions of that side of the animal uhich 
happens to be ventral at that time, mucus exudation merely creating 
friction as in the locomotion of Limax. Ray (1933) has confirmed 
Watson's explanation, excepting that he could not detect the conti¬ 
nuity of the mucus-tail in Stenophora Tchagendrae. I agree with Watson’s 
explanation but only for those gregarines which have developed a mus¬ 
cular system and not for forms like Cephaloidophora communis and 
Chlamydocystin captira, which also move but possess a very feebly deve¬ 
loped mvonemic layer. In such cases undoubtedly, it is the forceful 
expulsion of the jeliy-like substance which would take the leading part. 
In conclusion, it may be added that the phenomenon of movement 
cannot be attributed to a single cause : the type of movement, its speed 
and moving capacity are dependent upon the inter-action of several 
factors between the organism and its environment. 

As regards the movements of gregarines within the body of the 
host certain authors have expressed the opinion that they do not move, 
as is evidenced by their dormant condition when an infected gut is 
teamed and examined fresh. My observations also confirm the fact 
that they remain inactive in the gut-fluid even outside the body, but 
it is difficult to understand as to why there should have been a mecha¬ 
nism for locomotion at all. The probable cause of their inactivity in 
the exposed gut-fluid is due to the fluid becoming instantaneously 
viscid in the air, inhibiting the movements of the gregarines contained 
therein. It is probable, that the gregarines do move after detachment 
from the parasitised cells inside the body of the host in order to avail 
themselves of a greater range of nutrient material, and also to save 
themselves from being swept along with the food currents before en- 
eystment and that the bending movements of parasites chiefly help 
them in the formation of cysts. 

Whether gregarines creep or swim different authors have expressed 
different opinions. For example, Crawley says, “Gregarines either 
lie against the under surface of the coverslip or upon the slide, which 
can be shown by raising or lowering the tube of the microscope. This 
shows that all studies on progression have been made on animals which 
are in contact with a surface.” He has shown that a gregarine may 
be seen leaving the slide and coming upwards towards the coverslip: 
movement in this case having been effected by a contact of surface 



69 


1941.] P. L. Misra : A new gregarine, Stylocephalus bahli. 

(to creep upon) as offered by the extraneous particles present in 
the fluid, Muhl (1921) mentions that gregarines can crawl as well 
swim, depending upon the medium in which they are kept. I 
agree with Crawley’s interpretation and it appears to me that in those 
gregarines in which the myonemes are well developed and mucus also 
exudes, creeping would be easier than swimming. 

Summary. 

(1) A new record of the genus Stylocephalus (Stylorhynckus ) from India 

has been made, and an account of the life-history of S. bahli, 
sp. nov., found in Qonocephalum helopioides Frm. has been given 
in detail. 

(2) This gregarine passes all its developmental stages outside the epi¬ 

thelial cells of the host, as no intra-eellular stage was encountered. 

(3) Sporonts are solitary and associate by their anterior ends. Gametes 

are anisogamous. Spores are hat-shaped and are arranged in 
chains, each containing eight spindle-shaped or fusiform sporo¬ 
zoites. 

(4) Dehiscence is either by pseudocyst or by a simple rupture. 

(5) Infection is purely accidental, and there is evidence of seasonal 

intensity of infection. 

(6) The phenomenon of polvnuclearism—a rare occurrence in grega¬ 

rines—has been observed in S. bahli. 

(7) This gregarine seems to be susceptible to attacks of certain fungi 

belonging to the family Chytridiaceae which hyperparasitize its 
cytoplasm as well as its nucleus. 

(8) The mechanism of movement in gregarines has been discussed and 

an account of the observations made upon the movement of 
S. bahli has been included. 

(9) A comparison of the various species of Stylocephalus has been given 

in a tabulated form. 
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EXPLANATION Of PLATE HI. 

Stylocephalus bahli, sp. nor. 

Fig. i. —Two young trophozoites attached to the epithelial cells of the 
host and showing faint indications of compartments on 
their bodies: X1133. 

Fig. 2.—A chain of macrogametes; X shows the entrance of a micro¬ 
gamete into the receptive spot of the macrogamete: X625. 

Fig. 3.—A sporont showing nuclear degeneration due to hyperpara¬ 
sitism: X1200. 
m.t., mucus-tail. 

Figs. 4, 5.—Sporonts showing polynuclearism: X500. 

Fig. 6.—An oblique section of the parasite showing the multi-nucleate 
amoeboid bodies (see tert-fig. 13 o): X900. 

Fig. 7.—A portion of the gametocyst showing the completion of nuclear 
division m the male gametocyte (wi.), whereas in the female 
(j) it is still in progress: x360. 

Fig. 8.—A transverse section of the gut of the host showing occlusion 
due to abundance of parasites therein: x260. 






CYCLOPOIDES NOUVEAUX DU CONTINENT INDO-IRANIEN, I. 


Pa> Knut Lindbebg. 

Cyclopetta orientals, sp. hot. 

Desu iptrni .—Longueur de la femelle ovigire environ 700p; office 
1’abpect gineial d'un cyclopide, a tete parfaitement soudfie au premier 
segment thoracique; extr&mti eephalique rigulierement arrondie, sans 
rostre appaient. Premiere antenne a 17 articles, rabattue elle atteint 
le tiers posteneur ou le bord postirieur du premier segment ciphalothora- 
cique. Un mdividu montrait ime division incomplete du septieme 
article. Deuxieme antenne a 4 articles. Palpe mandibulaire a 2 bran¬ 
ches. Abdomen assez itroit et allonge. Segment gSnital prisentant 



Fig. 1. —Cyclopetta orientalis, sp. nov. $ 

a. Premise antenne; 6. Deuxieme antenne; c. Mandibnle: <1. Maxille; e. Den- 
xi&me maxillip&de; P 5 et segment genital, face ventrale ; g. Segment anal et foroa, 
fooe dorsale; A. P 4 et Iamelle basale. 

one 4chancrure dans son tiers antirieur; il se ritricit graduellement 
et lig&rement dans sa partie distale. Segment anal plus long que le 
segment priced ant. Operoule anal sans caractsre distinctif. Pares 

[ 87 ] 
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a brandies paralldes. environ 4 fois aussi longues que larges. Soie 
lat4rale extern© insfiree un peu en avant du milieu de la branch©. Soie 
apicale exteme assez longue et tres amincie; elle est plus court© que 
la soie apicale interne. Soies apicales medianes a pennation 14gerement 
h4t4ronyme. Pattes naratoires a branches tri-articulees. Formule des 
epines 4.4.4.3. Epines laterales et apicales des exopodites a structure 
lanceolee. Article terminal de Penp. 4 court et trapu; au lieu d epines 
il porte deux soies apicales plus longues que Particle, la soie interne 
depassant un peu en longueur celle de la soie externe. Lamelle basale 
de la quatrieme pair© de pattes munie de fines soies, a bord libre 14gerem- 
ent sinueux. P 5 formee d 5 un seul article, 41argi en lamelle, portant 3 
fortes 4pines cili4es et une mince soie. Bord lat4ral du cinquieme 
segment thoracique pourvu d‘une forte soie. Le r4ceptacle s4minal 
semblait chez un des sp4cimens offirir Faspect repr4sent4 sur la figure, 
mais les contours etaient tr4s indistincts et il n’est pas certain que ce 
dessin donne une repr4sentation correcte de sa structure. Ovisacs grands 
et allonges, 4cart4s du corps; ramenes vers Y abdomen ils atteignaient le 
tiers posterieur de la furca. Dans 3 ovisacs (chez deux individus) j 5 ai 
compt4 respectivement 25, 27 et 31 petits oeufs. Male inconnu. 

Habitat.—J ai r4colt4, au mois de decembre 1940, deux femelles 
ovigeres dans de3 mares saumatres peu profondes, pr4s du bord de la 
mer a Pondichery, et une jeune femelle dans une lagune h Oupalom, 
faubourg de Pondich6rv, cSte de Coromandel (Inde frangaise). 

Remarques.—-La, forme tres remarquable qui vient d’etre d4crite 
appartient manifestement a la sous-famille des Cyclopininae de la famille 
des Cyelopinidae, puisqu elle poss4de une deusdcme antenne a 4 articles. 
Pat suite de sa palpe mandibulaire a 2 branches et P 5 a un seul article, 
il eonvient de la ranger dans le genre de Cyclopetta de Sax’s, bien qu’elle 
difffcre consid4rablement a plusieurs 4gards de l’espfece pour laquelle a 
4t4 cr44 ce genre, espSce unique connue jusqu’h pr4sent, pour autant 
que je le saohe, le Cyclopetta dijficiUs de Sars. 


Cyclopetta orientalist sp. nov. 0. 
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Eucy clops farsicus, sp. nov. 

Description .—Longueur de la femelle ovig4re environ 800jr (de 769 
k 836fi). Ailes lat4rales du cinquieme segment thoracique munies de 
fortes soies* Quelques individus out montr4 les bords post4tieurs des 
trois premiers segments abdominaux d4coup4s sur la face ventral© en 
petites dents; chez d’autres, cetfce caract4ristique n’a pas 4t6 observ4e* 
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Rebord distal du quatrieme segment abdominal portant sur la face 
ventrale la rangee usuelle de petites epines, qui s’etend aussi sur les 
parties latferales de la face dorsale. Echancrure anale pourvue de petits 
poils tres fins. Branches de la furca le plus souvent bien divergentes, 
en moyenne de 3*74 fois aussi longues que larges. Serra trfes courte, 
composle de 2 k 7 petites spinules, plaoees k proximity de la soie latferale 
externe; les spinules les plus distales semblent parfois un pen plus 
longues que les autres. Soie dorsale de longueur intermfediaire entre 
celle de la soie apicale externe et celle de la soie apicale interne (longueur 
moyenne 54[x). Soie apicale externe assez forte et grosse, munie de oils 



Fig. 2.— E ucyclops far sic ua , sp. nov. 

a. $ P 5 et segment genital face ventrale; 6. $ Do. Antre exemplairo; c. $ Segment 
anal et fnrca, face dorsale; d, $ Do. Autre exemplaire; e. $ Endopodite et Lunelle bas ale 
P 4;/. $ Do. Autre exemplairo; g. $ P 5 et P 6. 


courts; soie apioale interne considerablement plus longue que la soie 
apicale externe (rapport de 1*58: 1 k 2*03: 1, moyenne 1*79: 1). 
Les deux soies apicales m&tianes r£gulierement pourvues de oils de 
longueur moyenne, trfes serrfes sur les parties distales. Premiere antenne 
k 12 articles, rabattue elle atteint le milieu ou le tiers postferieur du deuxi- 
feme segment thoracique. Sur les trois derniers articles se trouve une 
membrane hyaline fetroite et entifere. Formule des fepines 3*4*4*3 Les 
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epines laterales el apicales des pattes natatoire?* montrent des bonis 
anuncis et ©tales, structure deerite rVaborcl par Sais ehez E. euocanthus. 
Article terminal de Penp. 4 plus de deux fois au&si long que large (rap¬ 
port moyen. 2*24: 1). Les deux epines apicales de cet article offrent 
aussi l’apparence en lancette deja mentionnee, qui peut cependant 
etre peu 6vidente chez lupine apicale interne par suite de la torsion 
qu’elle presente le plus souvent. Cette Spine est en gSnSral lSgeremen* 
plus longue que Particle qui la porte (rapport moyen epine apicale 
interne: article 1*06 : 1), mais elle depasse toujour 4 * consid6rablement 
en longueur celle de lupine apicale externe (rapport moyen 6pine apicale 
interne : 4pine apicale externe 1*32 : 1). Lamelle basale de la quatneme 
paire de pattes pourvue des lonoues soies usuelles. P. 5 ressemble a 
celle d ’E. agUoides ; la largeur de P epine interne est environ deux fois 
celle de la soie m4diane. Receptacle seminal montrant le plan general 
usuel du groupe ; deux aspects differents sont represent4s sur les figures. 
Ovisacs peu volumineux, tr4s legerement ecartes du corps; ramenes 
vers Fabdomen ils atteignent le plus souvent le tiers anterieus ou le 
milieu de la branche de la furca. Ils contiennent de 4 a 6 gros oeufs. 

Male, longueur moyenne 642p. Branches de la furca paralleles, sans 
serra; rapport moyen entre la longueur et la largeur de 3*47 : L P 6 
formee d" une epine interne, forte mais courte, qui peut atteindre le 
bord posterieur du deuxieme segment abdominal, d’une soie mediane, 
le plus souvent un peu plus longue que Tepine et d’une mince soie 
externe de direction oblique. Longueur moyenne de F4pine interne 
28u. 

Habitat .—Un etang d’eau douce h vegetation abondante k Baba 
Hadji, locality situ4e a 30 kilometres au sud de Chiraz (province de 
Fars). h une altitude d'environ 1500 m. R4colt4 au mois de mars. 

Remarques. —Pour autant qu'il me soit connu aucun Eucyclops n’a 
4te pr4sent4 jusqu’a present avec lequel l’espece qui vient d’etre d4crite 
puisse etre compar4e. Kiefer a bien fait connaitre un Eucyclops a serra 
tres courte et poss4dant des epines de Penp. 4 montrant un aspect en 
lancette YE. permixtus , trouv4 dans le Pendjab, et Kiefer dit avoir 
retrouv4 cette meme forme chez des animaux rapport4s de 6 localit4s 
de FEst de Java [d’apr4s la figure No. 48 les 4pines en question ont 
cependant une apparence ordinaire, tandis quelles sont tr4s 46 lanc4o 
16es ” sur la figure de la description originate (Kiefer 1928).] La struc¬ 
ture de la furca et de ses appendices, celle de Particle 3 de Penp. 4, celle 
de P 5 etc. montrent cependant qu 3 il s’agit d'une forme nettement dis- 
tincte d* E. farskus. Chez E. permixtus la premiere antenne eat plus 
courte. Particle terminal de Penp. 4 beaucoup moins allong4, P4pine 
apicale interne bien plus longue par rapport h Particle ; P4pine de P 5 
eonsid4rablement plus longue et e£B14e. Une caract4ristique tres 
frappante qui permet au premier coup d’oeil et sans autre examen de 
distinguer F2?* farsicus non settlement du E. permixtus mais aussi de la 
forme suivante, c’est la structure de P4pine apicale externe de la furca; 
courte, gross© et presque obtuse, h, oils tres courts chez E. farsieus, 
bien difE4rente de F4pine apicale externe longue et amincie figur4e par 
Kiefer chez B, permixtus. 



JBucyclops farsicus, sp. nov. 


1341.1 


K. Lixdberg : Cyclopoides nouveaux. 
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Eucydops ruttneri forma elburziensis, nov. 

Description .—Longueur de la femelle adulte de 760 a 940jjl (moyemie 
de 8 individus 862u). A des laterales du cinquieme segment thoracique 
portant de fortes soies. Une indentation du bord postfoieur des trois 
premiers segments abdorainaux a etc observe chez quelques exernp- 
laires, mais elle ne semble pas £tre constante. Quatridme segment 
abdominal muni sur la face ventrale du rebord postSrieur d’une rang6e 
de petites epines. De tres fins polls «'aperfoivent an fort grossissement 
an niveau de Techancrure anale. Branches de la furca plus ou moms 
divergentes, en moyenne de 3-63 fois aussi longues que larges. Serra 
rudimentaire, composSe de 4 a 10 spinules, dont les plus distales sont en 
general 14gerement plus longues que les autres. Soie dorsale (longueur 
moyenne 52u) le plus souvent plus courte que la soie apicale externe. 
Celle-ci assez longue et effilee (longueur moyenne 60u), portant de longs 
oils. Rapport moyen entre la longueur de la soie apicale interne et 
celle de la soie apicale externe de 1*35: 1. Les deux soies apicales 
m4dianes munies de lono*> oils dont la disposition plus lache que chez 
1‘espece pr6cedante se voit sur la figure. Premiere antenne a 12 articles, 
rabattue elle atteint le bord post4rieur du premier segment cephalotho- 
racique et parfois le milieu du deuxieme segment thoracique. Trois 



demiers articles pourvus d’une membrane hyaline 4troite et enti&re. 
Les epines des branches des pattes natatoires ont toutes une structure 
ordinaire; chez aucun des specimens examines je n’ai vu une apparence 




mi.} 
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lanc6olee. Formule des Spines 3.4.4.3. Article terminal de l’enp. 4 le 
plus souvent k peu pr&s 2 fois aussi long que large (rapport moyen 1-98 : 1, 
mais amplitude de variation tres grande allant de 1*68: 1 a 2*40: 1). 
Epine apicale interne toujours considerablement plus longue que 
Particle (rapport moyen Spine upscale interne: article=l*23 : 1); elle 
est aussi beaucoup plifo longue que Pepine apicale exteme (rapport 
moyen Spine apicale interne : Spine apicale exteme=l 71: 1). Lainelle 
basal© de la quatrieme paire de patte munie de longues soies sans carac- 
teres distinctrfs. P 5 ressemblant a celle de Pespece prScSdante ; largeur 
de PSpine cependant parfois encore plus considerable, pouvant atteindre 
2*5 fois celle de la soie mSdiane. Deux aspects un peu diifSrents du 
rSceptacle seminal ont ete observes egalement cliez cette espece et ont 
ete reprS&entSs sur les figures. Ovisacs plus volumineux que cliez E. 
fcusicus, 16gerement ecartSs du corps; ramenes vers Pabdomen ils 
dSpassent souvent PextrSnnte de la fuica. J’ai comptS de 4 h 15 oeufs 
dans chaque sac ; en moyenne ll y en a eu de 7 a 8. 

Male, longueur moyenne 722u. Branches de la furca paralleles; 
3 ou 4 petites spinules se trouvent placees a peu pres sur le meme niveau 
a proximitS de Pinsertion de la soie latSrale exteme. Les branches de la 
furca Staient chez les 3 individus examines moins de 3 fois aussi longues 
que larges. P 6 compose© d’une forte epine interne qui, chez les 3 speci¬ 
mens, atteignait ou depassait legerement le rebord post£rieux du deuxi- 
&me segment abdominal: d'une soie mediane plus courte que lupine et 
d’une mince soie externe. Longueur moyenne de Pepine interne 43{x. 

Habitat —Des mares de torrent depourvues de vegetation a Derbend 
(Chemiran, 14 kilometres au nord de Teheran) et a Pasqaleh (2 kilo¬ 
metres plus an nord), ees deux localites se trouvant sur le versant sud 
du massif de PElbourz, a une altitude d’environ 1350 m. Eecolt6 en petit 
nombre au mois d’octobre. 

Remarques.— La forme dont il vient d’etre question ressemble k 
eertaines autres ©spaces peu connues, dterites d’apres des specimens 
uniques ou de nombre rfeduit et rapport6es de locality isolSes ou de 
regions circonserites. II s’agit d’animaux ressemblant beaucoup a 
de petit? E. serrulatus (Fischer) mais poss6dant une serra se rfiduisant 
k un tr&s petit nombre de spinules. Du E . 'hadjebensis (Kiefer), recolt6 
au Maroc, notre esp&ce semble se dif&reneier par la largeur moins grande 
de l’epine de P 5 et par Pepine ventrale plus longue de P 6 chez le male. 
E. defe&us Lindberg, trouve dans l’lnde centrale, possMe aussi une 
epine de P 5 plus large et il a des branches de la furca plus longues, 
LTespece qui lui ressemble le plus a juger d’apres la description et les 
figures est E. ndtneri Kiefer, de Sumatra et de Java. Cependant il ne 
semble pas admissible de l’identifier avec celui-ci: la structure de la 
cinquieme patte en diff&re, notamment en ce qui concerne Pfipine et 
aussi la configuration de Particle terminal de Penp. 4, dont l’6pine apicale 
interne est consid6rablement plus longue que Particle chez elburziensis , 
tandis que cette fipine 4gale parfois en longueur celle de Particle ou ne la 
d4passe que 16g£rement chez E. ruttneri. Cependant, par suite des grandes 
analogies, il est pr&ent4 ici comiqe une forme d?E. ruttneri 9 mais cela k 
titre provisoire, a cause de PimpossibilitS dans laquelle je me trouve k 
comparer les deux formes. Dans le cas d’une gtude comparative de 



Eurgrlop* ruUveri forma elbnrziethsia , uov. 
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95 


materiel suffisant il faut evidemment admettre aussi la possibility d’ 
arriver a la conclusion, soit, que les deux formes sont identiques, soit, 
qu'il convient de les sEparer comme des e&peces diifErentes; et peut- 
etre cette derniere Eventuality sera-t-elle la plus probable. Les Cyclopi- 
des de vastes rEgions de l’lnde sont maintenant assez bien connus, mais 
jusqu a prEsent je n’ai trouve nulle part dans Tlnde un Eucyclops 
ressemblant a E. ruttneri. Consequemment 1’agent de liaison geogra- 
phique, pour ainsi dire, semble manquer entre les animaux des deux 
rEgions respectives, les lies de la Sonde sous TEquateur et le Nord du 
plateau de l’lran dans la latitude 36°, rEgions de caracteres bien opposEs. 
Du reste, ce ne sera bien entendu que le jour quand nous connaitrons 
completement les nombreux Eucyclops du globe entier qu’il sera possible 
d’assigner leur place rEelle aux divers Eucydops k serra rudimentaire 
qui ont EtE mentionnEs ici. 
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SILUROID FISHES OF INDIA, BURMA AND CEYLON 


By Bunder Lal Hora, D.Sr., F.R.S.E.. F.N.T., Assistant Superinten¬ 
dent, Zoological Suivey of India, Calcutta. 

XI. Fishes op the Schilbeid genera SilomwamtAsiv-, Hora, Pwdeu- 
tbopius Bleeker. Phoe tt tropiicht[iy s Hora, and Aikia Grav. 

As the family Schilbeidae is represented by several genera in the 
Ethiopian and Oriental zoogeoaruphical regions, it was my 1 intention 
to give a comprehensive account of the classification, distribution, 
ecology and evolution of these fishes, but considerable difficulty was 
experienced in carrying out this plan, partly owing to the great confu¬ 
sion that prevailed in the taxonomy of the Indian genera and species of 
this family, and partly because of the absence of African material in the 
collection of the Indian Museum for comparison with the Indian forms. 
Accordingly, the Indian genera have now been revised one by one and 
the generic limits of Eufropiichthys Bleeker 2 [E. goonguvret> (fiykes), 
E. vacha (Hamilton) and E. mtinus (Hamilton)], Chip'soma Bwainson 3 
[(7. garua (Hamilton), C. prateri Hora and C. montana Hora], Silonia 
Swainson 4 [& silondia (Hamilton)], Pangasius Cuvier and Valenciennes 5 * 
[ Pangasius pangasius (Ham.) ]; Helicophagvs Bleeker 8 and Phtytropius 
Hora 7 have already been elucidated. The taxoncmv of the Indian 
species included in these genera has also been dealt with. This article 
deals with a systematic account of the remaining Indian genera of the 
Schilbeidae. 


Key to the Indian genera of Sehilbcidae. 

I. Two barbels (maxillary); teeth caiiiniform; air- 

bladder 8 greatly roduoed *. .. .. Srfo i‘m Swanson. 

IT. Four or eight barbels. 

A. Four barbels; one pair maxillary, ono pair mandi¬ 
bular. 

L Caniniform teeth in jaus; air-bladder gicutly 
reduced* without any caecum at the posterior 
end .. .. .. .. flihmoprinqabhn Hora. 

2. Small, villiform teeth iu jaws; air-bladdex 4 
large or of moderate size, usually with a caecum 

at the posterior end .. .. .. Pan quoins Guv. & Val. 


1 Hora, S. L., Cur. Sci. V, pp. 352, 353 (1937). 

r* Hora, S. L., Journ. Bombay Nat . Hist Noe. XXXIX, pp. 431-44# (1937). 

3 Hora, S. L., ibid . XXXIX, pp. 659-678 (1937). 

4 Hora, S. L., ibid . XL, pp. 137-147 (1938). 

6 Hora, S. L., ibid. XL, pp. 355-366 (1938). 

f Hora, S. L., Rec. Ind. Mus. XXXIX, pp. 235-240 (1937). 

7 Hora, S. L., Journ. Siam . Soc. Nat. Hist Suppl. XI, pp. 39-46 (1937). 

8 Hair, K. K., Rec. Ind. Mus. XL, pp. 5-11 (1938.) 

• Nair, K. X., ibid . XXXIX, pp, 117-124 (1937). 
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B. Eight hnrhtlb , one pur nnvtPan, two pairs mandi- 
b'dir, one pair nissal 

1 Teeth on palate m two small widely separated 
patches, sometimes connected b> a linear series 
a Raied doi^al present, a u-bladder lar^e, 

forming blister-lihe aieasabo\e pectorals Pseudeuiropms Blkr 
l Raj td dorsal piesent; air bladder 1 greatlj 
^educed, tubular, pattlj covered b\ 
bone . . .. Aiha Gray 

2 Teeth on palate m four distinct contiguous 

patches or m a broad band sometimes inter¬ 
rupted in the middle 

a Teeth on palate m four distinct patches, air- 

bladder of moderate size . Pioeuttopuctehys Hora. 

b Teeth on pilite m two e\tensi\e patches 
separated m the middle or m a continuous 
horse-shoe-shaped band 
i Ma\illar\ and palatine teeth greatlv pro¬ 
duced b*ck\>crd«t at the«ndes , air bladder 2 
anutl\ reduced, tubular . Eutropmhthvs Blkr 

li Ma\illar\ and pahtine teeth not pioduced 
ba<hwards , a i bladdei 3 greath reduced, 
but not tubular . Clnpisoma Swamsnn 

Silonopangasius Hora. 

1937. Silonopangasius, Hora, Cur &ci. Y, p 332. 

The genus Silonopangasivs was proposed for Ageneiosus childreni 
Pvkes . 4 This species, as I understand it, possesses eaniniform teeth in 
the jaws and a pointed lower jaw, as in Siloma, and four barbels—one 



Tt\t-fig. 1 .—Silonopangasius ehtkhem (Sykes). 

a. Dentition: x 3; h. Air-bladdei • x 3; Lateral view of a specimen from the 
Bhavani River: X }. 


1 Sair, K. K., Sec, 2nd. Mus. XL, pp. 185,186 (1938). 

* Nair, K. K., ihaf. XL, pp. 183-183 (1938). 

* Nair, K. K., tbid. XL, pp. 186, 187 (1938). 

* Sykes, W. H„ Trans . ZodL . 8oc London 13, p. 373 (1841). 
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pair maxillary and one pair mandibular—as in Pangasias The air- 
bladder, though small and somewhat thick-walled, is considerably larger 
than that of Silonia ; it is oval in outline with the longer axis transverse¬ 
ly disposed. On account of the structure of the air-bladder and the 
presence of a pair of mandibular barbels this species cannot be referred 
to Silonia or to Pangasivs and has accordingly been placed in a separate 
genus. 

Ageneiosus child) eni was characterised by Sykes as follows: 

“ An Agenpiosuv, without cun ; -with, the first ray of the dorsal and pectoial fins 
serrated on the interior edge only : with eight lays in the dorsal and 42 m the anal fin ; 
-with two shaip lobes to the tail, the upper being somewhat the smallest.” 

Sykes mentioned the length of his specimen as 18 inches and remarked 
“ flesh sweet and juicy, but not firm As regards the affinities of his 
spicees he stated. 

“ A companson of my diawing with the description of Aqeneiosus mmo of Dr. Hamil¬ 
ton’s ‘Fishes of the Ganges will show how many features theie aie m common between 
it and the Panes ; but its height and compressed body, and the extent of the anal fin, 
at once fix the latter as a distinct species Found m th e Mota Mola liver, at Poona. 
Pimelodus silonda (sic) of Buchanan Hamilton (Tab. VII, fig. 50) is also an Ageneiosus.” 

The serrations along the anterior borders of the dorsal and the pec¬ 
toral fins are obviously incorrectly shown in the figure of the species 
which most probably served for Sykes ’ description. Serrations are 
invariably present in Siluroid fishes along the inner borders of the spines, 
and the outer border may be smooth or seriated. 

Jerdon, 1 who included this species m his bst of fishes of Southern 
India, referred it to the genus Silmdia and remarked: 

“ I have very little doubt that this is a true Silmuha, and perhaps the S. Qangetica 
though Sykes says theie are no enu, for it appeals that the two small cirri which are 
present in that fish aie made out sometimes with difficulty ” 

Gunther 2 included Sykes’ species in the synonymy of Silondia gange - 
tica without any comments; while Day 3 , when describing Silundia 
sykesii , made the following observations regarding tins species: 

“ Sykes states that this fish is termed Punee Mahr and Sillun m the Deccan, that 
it is without cirri, and also that the first bony ray is * serrated * on the anterior edge ”, 
such being also shown in the figure. This last observation leads me to believe that he 
described from the drawing, which seems to ha\e maxillary barbels indistinctly maiked. 

** The long maxillaiy barbels of this species [ S. sykesii ] at once serve to distinguish 
it from the S gangeftca, C. V.” 

The air-bladder of S. sykesii is described as “ transverse, not enclosed 
in bone.” 

Day also referred to the presence of the mandibular barbels in S. 
sykesii and their absence in S. gangetica and came to the conclusion 
that no generic importance should be attached to this character. The 
generic distinction between the two species, however, rests mainly on 
the character of the air-bladder. 

I have examined several examples of Silonopangasius childreni 
(Sykes). Three specimens (Nos. 1230, 1285, 8903) were purchased from 
Day and two out of these are labelled in Day’s handwriting as Sihmdia 
sykesii ; these are 123 mm., 180 mm., and 200 mm. in standard length 

1 Jerdon, T. C., Madras Journ. IAU. <b Sci XV, p. 340 (1849). 

* Gunther, A., Oat Fish. Bnt. Mus. V, p. 05 (1804). 

a Day, F, Jmm. L%nn. Soc. Zool. XII, p, 569 (1876). 
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respectively. Recently 3 adult specimens were received from the Mota 
Mola river, the type-locality, and in 1918 the late Dr. N. Annandale had 
collected a large number of young specimens from the edge of the Goda¬ 
vari river at Rajahmundry in the Madras Presidency. So far as is 
known at present, the species is found in Deccan only. 

As a result of the examination of the above noted material I am 
fully convinced that Day’s Silundia syJcesii is synonymous with Sykes’s 
Ageneiosus chUdrenL The following table of measurements gives some 
idea of the range in variation of proportions, etc. 


Measurements in millimetres . 



Bhavani ft. 

Goda¬ 
vari ft. 

iladras. 

Dcccan. 


Poona 


Total length 

256-0 

165*0 

81*0 


220*0 

332-0 


'333*0 

323*0 

300*0 

Standard length 

100-0 

138*0 

01*5 

197*0 

179*0 

271*5 

123*5 

271*5 

255*0 

235*0 

Length of head 

50-0 

81*0 

16*0 

45*0 

42*0 

63*0 

2S-S 

64*0 

57*0 

55*0 

Width of head 

31*0 

18*0 

11*0 

25*0 

23*0 

400 

15*0 

35*3 

33*0 

20*0 

Width of body 

26-0 

14*0 

7*5 

20*0 

17*0 

30*0 

11*0 

38*0 

30*0 

25*0 

Height of body 

40-0 

30-0 

13*5 

40*0 

37*0 

57*0 

21*5 

62*0 

57*0 

. 55*0 

Diameter of eye 

13*2 

0*5 

5*5 

13-0 

1*2*5 

17*0 

9*0 

17-0 

16-0 

14*8 

Interorbital width .. 

21*0 

10*0 

5*5 

15*5 

13*0 

21*0 

10*0 

21-0 

19*0 

18*0 

Length of snoot 

17*0 

12*0 

5*5 

15*0 

14*5 

21*0 

9*0 

23*0 

20*0 

19*0 

Length of maxillary barbel 

12*0 

11*0 

12*0 

16*0 

15*5 

28*0 

15*5 

31*0 

26*0 

25*0 

Length of mandibular barbel .. 

ro 

1-2 

5*5 

4*0 

50 

GO 

5-0 

9*0 

7*0 

6*5 

Length of -dorsal spine 

32’0 

20*0 

9*0 

D. 

D. 

38*0 

19*0 

3S-0 

D. 

D. 

Length of pectoral spine 

36*0 

220 

11*0 

35*0 

33*0 

49-0 

21*0 

52-0 

48*0 

45*0 

Least height of eaudal peduncle. 

18*0 

11*0 

5*0 

16*0 

15*5 

20*0 

10*5 

25*0 

20*0 

20*0 


Pseudeutropius Bleeker. 

The genus Pseudeutropius was proposed by Bleeker 1 in the group 
Pangasii to accommodate Eutropius braehypopt&ruB Blkr. and was 
characterised as follows: 


“Cirri 8, nasales2, mipramaxiHares 2, inframasiHares 4. Dentes maxillis pluriseri- 
ati. Dentes vomerini in vittam transversam dispositi, palatini distincti ntilli. Cirri 
mframaxillares oxanes margim maxillae anteriori vaide approximate B. 10.” 

A year later Bleeker 8 revised this definition and stated “Dentes 
vomero-palatim in vittam transversam indivisam dispositi.” 

The chief points of differences between Eutropius and Pseudeutropius 
are: (i) The mandibular barbels are situated at a considerable distance 
from the anterior margin of the lower jaw in Eutropius and close to the 
margin in Pseudeutroptus. (ii) In Eutropius the mandibular barbels are 
placed one pair behind the other, whereas in Pseudeutropius both the 
.pairs are in a more or less straight line, (iii) The vomerine and pala¬ 
tine'patches of teeth are distinct, though contiguous, in Eutropius ; 
while in Pseudeutropius the vomero-palatine patches are transversely 
..disposed, and rim vomerine teeth are indisringnishable from the pala¬ 
tine teeth. ... ; - ... ., r 


7— - 1 ■ —- - ■ ■ - ; ■ ' ' 

* Amtterdam XIV, p. 398 (1862). 

* Bfeekec, E* Ntd, Ttii&hr* Dierk. I. d. 106 flS6&» 
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A study of the descriptions of the species included by Gunther 1 and 
Day 2 under Pseudeutropius shows that they paid little attention to the 
limits proposed by Bleeker for this genus with regard to the dentition 
of its members. For instance, in the sis species referred by Gunther 
to this genus the vomerine teeth are stated to 44 form a very narrow 
band, which is angularly bent, and continuous with the palatine teeth ” 
in P. brachypopterus , the type of the genus and of which Gunther had a 
typical specimen from Bleeker’s collection; while the dentition of 
P. atherinoides , P. mitchelli and P. goongwaree is not described. In 



Text-fig. 2.— Pseudeutropius Bleeker. 

a. Air-bladder of P. aiherinoides (Bloch), from a specimen 53 mm. in standard 
length : x 4f; c. and d. Dentition of three specimens of P. aiherinoides (Bloch), 57 mm., 
74 mm, and 100 mm, in standard length respectively: b : X 6; c: and d : x4 ; e. Dentition 
of type-specimen of P. brachypopterus (Bleeker) after a sketch by Mr. J. B. Norman; /. 
Dentition of P. mitchelli Gfrnther after a sketch by Mr. J. B. Norman; g. Dentition 
of a specimen (No. 430) of P. mitchelli Gunther, 96 mm. in standard length ; h. Lateral 
view of a specimen (Oat. No. 502) of P. aiherinoides (Bloch). 


P. megalops, the teeth of the vomer form two quadrangular patches, 
which are separated from each other by a lineal groove: the palatine 
teeth form a cuneiform band which is subcontinuous with the vomerine 
teeth,” In P. longzmanus , “the vomerine band is interrupted in the 
middle, each half being subcontinuous with the palatine band.” Taking 
into consideration the character of dentition it is clear that Whereas 
there is considerable similarity between P. megalops and P. Imgimanus, 
both of these differ from P. brachypopterus , and should not be included 
under Pseudeutropius {sensu stricto). 

* Gunther, A., Cat. Fish. Brit, Mus. V, pp. 58-81 (1864). 

, 2 Day, F; r Fish, India, pip. 470^474(1877}. ^ . 
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Day in his “ Fishes of India ” included seven species under Pseudeu - 
tropius ; of all of these I have examined specimens determined by him. 
Though there are inaccuracies in his descriptions and figures of the denti¬ 
tion of the various species, I shall, for the point under discussion, 
refer to the account as given by him. In P. goongwaree , the teeth are 
“ in a wide pyriform band wider than those in the jaws, the vomerine 
and palatine groups touching, but the two vomerine patches having 
a short interspace between them/ 5 In P. taakree , the vomerine and 
palatine teeth are in distinct patches. In P. acutirostris , the teeth are 
“ in two minute patches on the vomer, and of the same character on the 
palatines, which are not continuous with those on the vomer/ 5 In 
P. murlus. the teeth on the vomer and palate form an almost uninter¬ 
rupted semilunar band/ 5 The teeth on the palate of P. sykesi are “ in 
two distinct patches/ 5 In P. atherinoides , there is “ a narrow, unin¬ 
terrupted, crescentic band across the palate,* 5 while in P. garua the teeth 
are in a semilunar band across the palate, those of the vomer conti¬ 
guous to those of the palatines, and each patch being semicircular inter¬ 
nally : sometimes the two vomerine patches have an interspace between 
them/ 5 The great variation in the dentition of these species clearly 
shows that Pseudeut)opius , as recongnised by Day, is a composite genus. 

It is also clear from* the above that dentition alone is not sufficient 
for the proper differentiation of the genus Pseadeutropius. I have, 
however, found that if this feature is coupled with the nature of air- 
bladder, it is possible to differentiate and define more precisely this and 
the allied ScMbeid genera occurring in India. 

For determining the precise limits of the genus Pseadeutropius, I 
requested Mr. J. R. Norman to examine the type-specimen of Pseudeu - 
tropius brachypopterus , the type of the genus. He sent me a sketch of 
its dentition (Text-fig. 2e), and remarked that the specimen is in a 
poor condition and, in consequence, he had great difficulty in making 
out the outlines of the tooth-bands. According to Weber and de Beau¬ 
fort 1 the dentitiou of P. brachypopterus consists of u Minute teeth in 
narrow bands on the jaws ; on the vomer in two small patches connected 
by an angular line of teeth 5 \ Unfortunately no account has so far been 
published of the air-bladder in this species, but it seems probable that 
it is a large, thin-walled structure which laterally comes in contact with 
the skin and forms translucent, blister-like areas above the pectoral 
fins. Weber and de Beaufort {op. tit.) described another species of 
Ps&udevtropius —P. moolenburghae— from Sumatra in which they found 
" Teeth minute, in the jaws in a narrow hand, on the vomer in two widely 
separate elliptic patches/ 5 Its figure shows the translucent area above 
the pectoral fin, though there is no reference to the nature of the air- 
bladder in the description. 

As judged from the material in the collection of the Indian Museum, 
it seems that Pseudeutropius is represented in the Indian waters by 
P. atherinoides (Bloch) 2 and P. mitcheUi Giinther 8 ; both the species 
possess vomerine teeth in two distinct patches which may be small or 


Weber M. and Beaufort, L. F. de, Fish. Indo-Austral. Archipel II, p. 249 
Bloch, M. E., Natures. Awitand. Fische Vm, p. 48 (1794). 

Gunther, A., Cat. Fxsh. Brit. Mus. V, p. 59 (1864) 
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extensive but are always narrow, end a large air-bladder free in the 
abdominal cavity (Text-fig. 2a). As there appears to be a considerable 
confusion regarding the specific limits of the two species I give below 
their brief history and chief taxonomic features. 

Pseudeutropius atherinoides (Bloch.) 

P. atherinoides was described from Tranquebar, but later Hamil¬ 
ton 1 described two species from Bengal —Pimelodus uma and P. angius 
—which have rightly been regarded as synonymous with Bloch’s species. 
Hamilton himself pointed out the close affinity between P. uma and 
P. atherinoides. P. angius , with brilliant colour markings, is only a 
colour form of P. atherinoides. Valenciennes's 2 Bag* us exodon is undoub¬ 
tedly the same as Day’s Pseudeutropius acufhostns . 3 The former was 



Test-fig. 3.—Ventral surface of the anterior part of head of three specimens of 

Pseudeutropius atherinoides (Bloch), shotting stages m the prolongation of the upper 
jaw and the development of teeth. 

a. Standard length of specimen 39 mm.: x 10 ; b. Standard length of specimen 64 
mm,: X 8; c. Standard length of specimen 100 mm.: X 5J. 


* Hamilton, F„ Fish. Ganges , pp, 177, 180, 377 (1822). 
a Valenciennes, A., in Belanger Voyage Ind. O? bent. Zool p. 385 (1831). 
a Bay, F., Proc. Zool. Sor. London , p. 618 (I860). 
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described from Bengal whereas the latter is stated to be common in the 
Tnawaddy and other large Burmese rivers. The differences in dentition 
and colouration noticed among individuals of this species seem to indicate 
sexual dimorphism but the material is insufficient for a proper elucida¬ 
tion of this problem. In the collection of the Indian Museum there are 
specimens showing various stages in the elongation of the upper jaw 
and in one example from the Simderbans typical a cut i rostris-con d ition 
of the snout is present. Though the figure of Bagrus exoion is rather 
poor for the determination of the species, the description of the denti¬ 
tion leate& no doubt about its identity. It runs as: 

'* Xtmt, lui donnoutj cct<<* cpitbcte c YEtodoiu nui \cut dire hors dents, paice qti 
ellt* < lructtiise notablemint le- dints intfi-mrvillaito adbf'rentes h, do larges plaques 
au bout du musew, d«. manic ie a depart 1 entitlement b machone infeneure.” 

Chaudhuri 1 described a new variety of P. atherinoides from young 
specimens with the characteristic colour bands. “ A narrow spiral 
corrugation on che^t in the variety milkeri is an artifact due to the 
action of the preservative u&ed. The eyes are never subcutaneous in 
this species, and Chaudhuxi's description is inaccurate on this point 
also. 


Pseudeutropius mitchelli Gunther. 

Pseud cut topius mitchelli wa^ described by Gunther 2 from two young 
specimens u Three and a half inches long *\ collected in the Madras 
Presidency. Unfortunately no specific locality is mentioned. In 
1865, Day 3 regarded it as a synonym of P. sijkesi (Jerdon) and remarked : 

no means i.ue in the lively of Malabar. In i\\ o specimens the adipose fin was 
ouseTit, pci nape lest hj some «nt idem; probably horn no me such deformed specimen 
l>r. Jerdon destnbed the S chill* syktsu." 

In his Fisha> of Malabar* he reaffirmed this view and stated that the 
species grows to above eight inches in length. Gunther in the Zoologi - 
cal Recotd for the same year (p. 199) made the following observation 
under Pseudeuttopivs mitchelli : 


a stateb (Fish* Slalaltat, p. 192; that he has no doubt Mr. Jerdon 

uestnoea in* hchtlh? from ail example without adipose fin, it must, even in that 

rate, appear doubtful whether the fi^h is identical x\ ith P. miklu Hi . If he cannot verify 
Jus assertion m the ei.anunation cl the topical specimen, he has no right to exchange 
tue name oi a vell-deteimined species for that ol a dcubttul one. ” 


Day s reply to the above is contained in a footnote on p. 423 of his 
Fishes of "India where after referring to Gunther's observations he re¬ 
marks . Jerdon had described the species fifteen j T ears before Dr. Qiin- 
ther. and sufficiently well for my recognizing it at a locality where he 
found it”. 


. s description 4 of Scldlhc sykesii is of a generalised 3 

insufficient for the determination of the species. Jerdon's 


nature ana 


Chaudhxm, B. Ind . Jftw. VII, p. 444 (1912). 

Gunther, A., Cat. Fish. Brit . 3!us. V, p. 59 (1864). 

Day, F., Proc. ZooL ft oc. London, p. 289 (1S63). 
is as foHowT; 8 1 e&mption ^ScAObt (Madras Jour*. LitL Lei. XV, p. 335, 1849) 

hutf ° f o£ 5 mucb compressed, its width being about 

iin *11 /nv times in the head; maxillary eiiri reach the ventral 

th ®^ ad i “ pcotoal spines serratedTX 

auer strongly so, anal fin about one-third of length of bodv_D 1-6- A 36_ rnlonr 

greemsh above, silvery on the aides and beneath.” y ' 36-coJour 
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about 6 inches in length, were obtained from the Cauvery. Recently 
I have got a large collection of fish from the same river made by Prof. 
C. R. Naravan Rao. There is a specimen in this collection which I 
refer to Jerdon’s species. A thorough examination of this specimen and 
its comparison with others have shown that it undoubtedly belongs to P. 
sykesi which has proved to be identical with Sykes' Hypophthahms 
taakree 1 . Of the latter I have received a large number of fresh speci¬ 
mens from the Western Ghats, so there can be no doubt about its true 
identity. 

The three specimens in the collection of the Indian Museum referred 
by Day to P. sylcesi are about 5 inches in length without the caudal 
fin. The vomerine teeth in these specimens are in two distinct patches 
and the air-bladder is moderately extensive and lies free in the abdo¬ 
minal cavity; it also forms blister-like translucent areas above the 
pectoral fins. Mr. Norman very kindly examined the types of P. mit - 
chelli and sent me a sketch of its upper dentition. He also observed 
that the “ blister-like translucent area above the pectoral fin is indicated 
in the types of this species.” The difference in the extent of the vome¬ 
rine teeth of P. mitchelli and P. sykesi (Day nee Jerdon), as figured 
above, is probably due to the relative age of the specimens. I have 
noticed this in the case of P. atherinoides also ; in the young the bands 
on the palate are more extensive and become somewhat reduced as the 
fish grows in size. From the above it is clear that Day was right in 
regarding P. mitchelli as identical with his P. sykesi , but unfortunately 
his P. sykesi is not the same as P. sykesi (Jerdon) which has now to be 
regarded as a synonym of P. taakree (Sykes). Thus P. mitchelli stands 
as a valid species. 

Superficially P. mitchelli and P. atherinoides are very similar, but 
Mr. Norman informs me that the former has a smaller head, with the 
nape distinctly less elevated. These differences are also present in the 
specimens before me. In the adult specimens of P. atherinoides the 
snout is usually produced and bears teeth on the ventral surface. 

Gunther states that in his P. mitchelli the pectoral spine does not 
extend backwards to the vertical from the dorsal spine. This is not 
so in three specimens T refer to this species wherein the pectoral spine 
extends beyond the base of the dorsal spine. 

Proeutropiichthys Hora. 

1937. Proeutropiichthys , Hora, Cur . Sci. V, p. 353. 

The genua Proeuropiicltthys was proposed for such species of Pseudeu- 
tropius-like fishes in which the vomerine and palatine teeth form four 
distinct patches; these may be contiguous, slightly separated or widely 
apart from one another. The air-bladder is not extensive and thin- 
walled as in Pseudeutropius , but is of moderate size and lies free in the 
abdominal cavity. 

Evtropius macrophthalmus Blyth was designated as the genotype of 
Proeutropiichthys, but an examination of fresh material from various 


1 Sykes, W. H., Trans. Zool Soo. London U, p. 389 (1841). 
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localities in Peninsular India has shown that it is synonymous with Hy- 
pophthalmm taakree Sykes. As indicated below, this genus seems to 
be monotypic. 


Proeutropiichthys taakree (Sykes). 

1841. Hypophthahflin taakree, Sykes, Tmns. Zool. Soc. London II, p. 369, pi. 
l\iw fig. 4. 

1840. Uchilbe Syke&ii, Jerdon, Madias Journ. L'ti. Sci . XV, p. 335. 

1S49. Bagrus taakree , Jerdon, ibid., p. 336. 

1853. Bagrus taakree, Bleeker, Vnh. Bat. Gen. XXV, p. 56. 

1860. Eutropius macrophthalmns, Blyth, Journ. As. Soc. Bengal XXIX, p. 156. 
1864. P student roptus mega lops, Gunther, Cat Fish. Blit. Mvs. V, p. 60. 

1864. Pseudeutropius longiman t i% Gunther, ibid., p. 60. 

1867. Eutropius taakrte. Bay, Proc. Zool. Soc. London , p. 564. 

1869. Pseudtutropiub taakree , Da\, ibid., p. 617. 

1877. Pseudeutropius taakree , Bay, Fish. India , p. 471, pi. cix, fig. 4. 

1889. Pseudentropiv8 taakree. Bay, Favn. Brit. Ind. Fish. I. p. 138. 

1890. Pseudeutropius taakree , Vinciguerra, Ann. Mas. Civ. Stor. Nat. Genova 

(2) IX, p. 205. 

1929. Pseudeutropius taafocr, Prashad and Mukerji, Bee. Ind. Mus . XXXI, 
p. 178. 

In view of the great taxonomic confusion that prevails regarding the 
specific limits of the various species included in the synonymy of P . 
taakree , I give below a short history of each and my reasons for making 
the nomenelatorial changes indicated above. 



Text-fig. 4.— Proeutropiichthys taakree (Sykes). 

a. Upper dentition of a specimen from Burma, 126 mm. in total length: x 2|; 
5- Upper dentition of a specimen from the Godaveri Biver, 136 mm. in total length: X 
3J; c. Upper dentition of a specimen without history, 119 mm. in standard length: X 
3 ; d. Upper dentition of type-specimen of Pseudeutropius longimanua Gtmther. After 
a sketch By Mr. J. R. Norman; o. Upper dentition of a specimen from Poona, 102 mm. 
in standard length: x 4}; /. Upper dentition of type-specimen of Pseudeutropins megalops 
Gfinther After a sketch by Mr. J- R. Norman ; g. Lateral view of a specimen 
(No. F. 12131/1) from Poona: X j. 
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Sykes described his Hypophthalmus taaJcree from specimens collected 
in the “ Beema river, near Pairgaon ”, and characterised it as follows: 

‘‘ An Hypophthalmus , v ith 8 cirri, 2 of which reach to the ventral fins; 2 very minute 
cirri near the nostrils, and 4 on the chin, nearly as long as the head; with the first dorsal 
and pectoral rays seriated on the posterior edges and with S rays in the dorsal and 30 
in the anal fin.** 

From a perusal of the full description and figure of the species atten¬ 
tion may be directed to the following other salient features of the fish : 

(i) <4 Eyes so much on the edge or side of the head as to be seen 

in half their diameter from below.' 5 

(ii) 4C Tail being bent downwards from the end of the second dorsal 

and anal fins.” 1 

(iii) “ Snout nearly on a line with the level of the back, which is 

very slightly raised: belly more arched than the back ”. 

Though as judged by modem standards, this species is insufficiently 
characterised, it is so common in the Deccan that there can be no doubt 
about its identity. I have examined large series of specimens of this 
species from Poona, Deolali, Hyderabad-Deccan, Godaveri, etc. There 
are, no doubt, marked variations in the number of rays in the anal fin 
and also in the development of dentition, but these are hardly of any 
specific value, especially when they intergrade. Being a variable 
species, it seems to have been described by later workers under several 
names. 

Jerdon included this species in his list of the freshwater fishes of 
Southern India but gave a wrong diagnosis of the fish mentioning 46 Adi¬ 
pose fin long, anal fin short.” In fact, the reverse of this was described 
by Sykes. Schilbe sykesii of Jerdon also appears to be synonymous 
with P. taaJcree as indicated above under Pseudeutropius mitchelli Gun¬ 
ther (vide supra, p. 105). 

Bleeker also recognised P. taaJcree as a valid species, but both Jerdon 
and Bleeker included it under Bagrus, 

Blyth described Eutropius macropJitkalmus from Tenasserim and 
characterised it as follows : 

u Of the usual form of this genus, but with remarkably large eyes, that occupy 
more than half of the height of the head. Longer maxillary cirri reaching to the vent, 
the four inferior cirri to base of pectorals; spines slender, the pectoral less so, and all 
minutely pectinated behind; the dorsal also jagged in front for its basal half.’* 

“ D. 1-7.-A. 47 to 64.” 

“ Colour bright silvery iufoscated along the back, with a golden lustre on the gill 
covers. Soft rays of the dorsal and pectoral infnscated except at base; also the median 
portion of the deeply forked caudal, while several outer rays of the caudal above and 
below are white throughout. Ventrals and anal white; the slender adipose fin having 
minute dusky spots. Longest specimen 6J in.” 

Gunther 2 regarded this species as a doubtful form of Pseudeutropius, 
while Day 3 4 considered it as a synonym of P. goongwaree. 1 . I s have 
already shown the precise specific limits of Sykes’ goongwaree and ite 
position in the genus Eviropiidhihys. Though Blvth’s description of 


1 This is an artifact. I have examined a specimen from Poona in which the back 
is arched as described by Sykes; it is figured here as text-fig. 4 g, 

2 Gunther, A., Cat, Fish, Brit Mus, V, p. 68 (1864). 

“Day, F., Fish. India , p. 471 (1877). 

4 Sykes, W. H., Trans, Zool. Soc . London II, p. 369 (1841). 

4 Hora, S. L., Journ . Bombay Nat, Hist, Soc, XXXIX, p. 435 (1937). 
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the species, especially on account of the absence of any reference to 
dentition of the fish, is insufficient for its precise determination I am 
convinced that this* * larue-eyetl EuOojjins' could not be anything else 
except the form described bv Day as P. [aohee from Burma. Under 
P. taakree Day observed : “ I have obtained In Bunnah, as high as Man¬ 
dalay. specimens which I am unal le to separate from this .species, except 
that in some the pectoral spine is slightly shorter, in other the adipose 
fin is almost or quite absent I have examined specimens from Pegu 
and Mandalay referred by Day to P. Inal a* and also fresh specimens 
collected by Dr. B. X. Chopra in the Myltkyina District, Upper Burma. 
The latter specimens were reported upon by Prashad and Mukerji who 
remarked: 

41 The sampleb before us fiom Kninainst rlifrVr froit Pan’s description mainly in their 
head being broader, the mx'iIPry barbels shorter: the dorsal as well as the pectoial 
spines besides being derlu ulated po^tt rit il\. linel> serrated anteriiorly. Day ‘ob¬ 
tained in Burma, as hiifh as .MandaK;\ bptrimen^ jppuenth bel( ngmg to this species 
but with a shoitti pectoral &pine. It is quite p»»4ble th^t the Burmese specimens of 
P. taakrre ai t distinct fnnn the Indian.*’ 

The differences noted above are probably due to the large size of the 
Burmese examples in the collection studied by Prashad and Mukerji, 
for in larger specimen* from Deccan the pectoral and dorsal spines are 
granulated along the antc-iior border. In smaller individuals these sera- 
tions are very fine and the outer border of the spine may appear as 
smooth. It is quite possible, however, that the Burmese race of the 
species may prove to be distinct but at the present the material from 
Burma is not sufficient to make such a detailed study. 

Though Gunther 1 doubtfully referred HypopWiahms taakree Sykes 
to Entropins. he described two species under Psendeutropius , P. megalops 
and P. longmamts, which appear to be synonymous with Sykes’ species. 
P. megalops was described from a single specimen “Six inches long. 
Godaveri at Mshadespur. Orissa. Prom the Collection of Messrs. V. 
Schlagintweit.” Day 2 included this species, with a query, under the 
synonymy of P. muriu «, and no other author appears to have commented 
on the specific limits of this species. In order* to verify Day’s conten¬ 
tion I sent a sketch of the dentition of * P. murius' (I 2 have included 
murius in the genus Eutropiiehthjs.) to Mr. J. B. Norman of the British 
Museum and requested him to compare it with the dentition of the type- 
specimen of P. megalops. He informed me that ** The type of this species 
[P. megalops] has a dentition quite different to that shown in your 
sketch, so that I have given a rough sketch of this (Text-fig. 4/). A 
second specimen in the British Museum identified as P. megalops 
(120 mm.) has a dentition agreeing exactly with your sketch.” On 
further enquiry I learnt that the second specimen of P. megalops came 
from North East Bengal and formed part of the collection made by 
Jerdon. 

The above information definitely clears up two points: (i) that P. 
megalops and * P. murius' are two distinct bpeeies and (ii) that Day 
may have been misled in his conclusion on account of the wrong 
identification of Jerdon’s specimen in the British Museum. 

1 Gather, A., Cat Fish. Brit Mus. V, p. 52 (1864). 

•Bay, F., Fiah. India , p. 472 (1877). 

• Hor% S. I** Jo mm. Bombay Nat. Bid. Soc. XXXIX, p. 43b (1937). 
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To bring out the differences between P. me galops and P. wnrins ” 
I requested Mr. Noiman to compare the two specimens of P. megalops 
in the British Museum. He very kindly sent me the following note on 
this point. 

tk With regaid to the two specimens ut Psntclr tUojnu s mtqalopb of ^hich the denti¬ 
tion is difieient these aie ceitainlv not of the bdine species and there is little doubt that 
Jeidon’s specimen has been mronteth named. Ta the t \pe of P. megalops the depth of 
the body is 3J m die lumth without tlie caudal fin and*1 he head 5, v hcreas m Jerdon’s 
specimen tlie depth is 4 and the he id 4J. Furfhti the maxilla n, barbel extends beyond 
the oiigm of the anal fin ia the t's pe and the caudd pc dune le is longer than deep, whereas 
m Jordon’s specimen the huhel oul\ n aches the Hist quartu of the pectoial spine and 
the caudal pedum le is about as deep as lone. Theie aie otliei minor differences but 
these aie the moie important.” 

In the collection of the Zoological Survey of India, there are 4 speci¬ 
mens from the Godaveri River collected by Dr. X. Annandale atRajah- 
mundry which agree fairly closely with Gunther's description of P. 
megalops , especially in the form of the dentition (Text-fig. 46). The 
proportions, length of barbels, etc. differ to a certain extent, but these 
differences cannot be regarded as specific. The number of anal rays 
varies from 42 to 49. I give below a table of measurements of these 
examples, which seem to me to belong to P. taakree. 


Measurements in millimetres. 


Standard length 


.. 108*3 

103*0 

63*0 

35*0 

Length of head 


.. 24*0 

21*3 

14*5 

11*8 

Width of head .. 


.. 13*3 

12*0 

7*8 

6*0 

Height of head at occiput .. 


13*3 

14*3 

10*0 

8*5 

Length of mouth 


.. 5-0 

4*0 

3*0 

2*5 

Width of mouth 


.. 6*4 

3*5 

4*1 

3*3 

Diameter of eye 


.. 7*0 

7*0 

6*0 

5*1 

Length of fanout 


.. 8*0 

8*0 

4*9 

4*0 

Interorbital w idth 


7-3 

7*2 

4*5 

4*0 

Width of body .. 


.. 11*0 

11*0 

7*0 

3*0 

Height of body 


.. 20*0 

18*0 

12*3 

9*0 

Length of pectoral bpine 


.. 20* 4 

19*0 

11*0 

D. 

Length of doisal spine 


.. 17*3 

16*0 

8-8 

7*0 

Length of nasal 1 tarbel 1 


.. 10*3 

10*0 

7*0 

4*3 

Length of maxillary barbel 2 


.. 30-0 

46*3 

29*0 

23*2 

Length of outer man dihula i bai bel 


.. 23*0 

24-0 

12*0 

10*0 

Length of inner mandibular barbel 


.. 23*3 

25*4 

13*0 

12*0 

Length of caudal peduncle .. 


.. 10*0 

14*0 

7*5 

6*5 

Least height of caudal peduncle 


.. 9-0 

8*3 

5-0 

4*0 

Commencement of dorsii fiom tip of snout 

,. 34*0 

31*5 

20*5 

16*5 


P. longimanvs was described from a fcfc Skin: G inches long: not 
good state. India. From the Collection of tlie Zoological Society.” 
The main difference from P. megalops seems to consist in the number 
of rays in the dorsal and anal fins (D. 1/6; A. 41 for P. megabps and 
D. 1/8; A. ca 54 for P. longimanus). I have referred above to the 
variation in the number of anal rays of P. taakree and after having 
examined large series of specimens it is not possible for me to recognise 

1 Reaching to the middle of the eye-diameter. 

a The length of maxillary barbels is very variable; usually they extend to the end 
of the pelvic fins but they may be shorter or longer. 
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the above differences as of any specific value. Accordingly, I agree 
with Day 1 that P. looqihianm is synonymous with P. taaJcree . Day 2 
was of the option that the type-«pecimen of P. longimanus was from 
the collection of Col Sykes and may have been the original of his P. 
taaJcree . 

At my request, Mr. J. R. Norman sent to me a sketch of the denti¬ 
tion of A longimanus (Test-fig. 4i/) and it al^o shows that the species 
is identical with P. taakrce. There are two old, poorly preserved speci¬ 
mens in the Indian Museum (Cat. Xo. 509) without any locality label or 
name of donor m which the number of fin-rays and dentition (Text- 
fig. 4 c) correspond with Gunther’s description of P. longimanus . 

As noted in the case of several other Indian species, the distribution 
of P. taahec is also of zoogeogrraphical interest; it is found in Deccan 
on the one hand and Burma on the oilier, and has not yet been recorded 
from the intermediate regions. There is one lot of 6 old specimens in the 
collection of the Indian Museum (Xo. Cat. 507) which is labelled to have 
been collected at Calcutta. This record seems to be rather doubtful. 


Aiiia Gray. 


The generic name Aiiia was proposed by Gray as a subgenus of 
Malapterus (sic) to accommodate his species c Malapterus {Aiiia) Ben - 
galensis ’ figured in the Ilh&stiotwns of Indian Zoology . This figure is 
a copy of Hamilton’s ozicrmal drawing of Malapterurus coila. The 
definition of the genus is, however, given in the Zoological Miscellany 
(p. 8, 1831) and is as follows: 

" 4 Body comprised; fins all bpineles-*; fat fin very short and small over the end of 
the very lone anal fin; ventral fins oil nearly under the pectoral; tail forked. Most 
allied to J fclapU rus of Geoffroj 

At the same time Gray described the genus Acanthonotus for A. 
hardwickii which is also figured in the Illustrations. Both the figure 
and the description appear to be based on a badly preserved specimen of 
Aiiia coila (Ham.) in which the neural spines projected beyond the 
dorsal profile giving the false appearance of “ a series of small spines ” 
before the spineless dorsal. Though the latter generic name has line 
priority over Aiiia, it is not accepted here owing to its diagnosis being 
very defective. 6 

The genus Aiiia is remarkable in several respects and Bleeker 8 con¬ 
stituted a separate group Ailianini in the sub-family Ailichthyoidei 
for its reception. Giinther 4 , however, included it in his composite 
group Silurma, but Began 3 in his classification of the Siluroid fishes 
accommodated it in a separate subfamily—Ailiinae—of the Sehilbeidae 
The most salient features of AUio are: (i) tubular, horse-shoe-shaped 
air-bladder, (ii) absence of rayed dorsal; (iii) presence of a small adipose 
dorsal, (iv) long anal fin; (v) eight well-developed barbels; (vi) forked 
caudal and (vu) fairly well marked dentition. Of these, great import- 


« 5? y ’ w” , Zooi " i ’ oc - London, p. 617 (1869). 

*" £*•*- PP- iv (under Sykes), 471 (1877). 

Bleeker, P., Icfith, Arch. Ind. Prodr. 1, Siluri, pp. is 248 (18581 
! gtotta - A Cat. Fish. Bra. Mu*. V, p. 1 3 (1864). ’ ( 8) ‘ 

Began, C. T., Ann. Hag. Nat. Hist. (8) VIII, p. 567 (1911). 
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ance has been attached to the structure of the air-bladder which has 
been described by Day 1 , Bridge and Haddon 2 and Nair 3 . 




Text-fig. 5.—Dentition and air-bladder of Ailia roila (Hamilton) 

a . Dentition: X 8; b. Air-bladder: x 5. 

In 1871, Day (loc. tit.) established the genus Ailiichthys for A. punct¬ 
ata found in “ The Jumna, and southern rivers in the Punjab that are 
tributaries of the Indus, but not those on the hills, ” and characterised 
it as: “ Differing from Ailia in that the ventral fins are entirely absent/ 9 
In several eases I have previously referred to the absence of pelvic fins 
in fishes and shown that no reliance can be placed on this character for 
taxonomic purposes. In Ailia, for instance, the body is greatly com¬ 
pressed and almost leaf-like. The pelvic fins are very small and lie 
below the pectorals. In these circumstances their function is taken 
over by the pectorals, which are somewhat more elongated than usual, 
and in consequence the pelvics may be regarded as mere vestigeal 
organs. It is no wonder, therefore, if under certain circumstances they 
do not make their appearance altogether. Similar cases of abnormality 
have been observed by a number of workers. Gunther 4 explained the 
absence of pelvics on the assumption that “ The chief function of these 
fins is to balance the body of the fish whilst swimming; and it is evident 
that, in fishes moving during a great part of their life over swampy 
ground, or through more or less consistent mud, this function of the 
ventral fins ceases, and that nature can readily dispense with these organs 
altogether.” This is probably true in the case of such genera as Channctr 
Uabes, Apm, Cftanna, etc. which live in mud or vegetable debris, but 
AiUa is certainly not a bottom fish as is evident from its form and coloura¬ 
tion. In the case of Ailia it seems probable that owing to the extension 
of the tail region and the compression of the head and body there remains 
very little space for the attachment of the pelvic fins. Moreover, the 
elongation of the pectorals as far back as the anal fin rendered 
the presence of pelvics as useless. In the economy of nature, 




1 Day, F., Pros . Zool. 8ac. London , p. 712 (1S71). 

a Bridge, T. W. and Haddon, A. 0., Phil. Trans . Boy. Soc. London (B) 
p. 208 (1804). 

* Nair, K. K., Bee. Ind. Mus. XL, pp. 183, 186 (1938). 

4 Gdnther, A., Ann. Mag . Nat. Hist. (4) XII, p. 143 (1873), 
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therefore, these organs may sometime be totally absent. In view of what 
is stated above, I do not consider Ailiichthys as a separate genus from 
Ailia. In fact, my examination of the material in the collection of the 
Indian Museum shows that Ailiichthys puncfatus Day is synonymous 
with Ailia coila (Ham.). Thus I am able to recognise only one species 
in this geneus. 


511. A Further Note on Fishes of the Genus Clarias Gronovius. 

In 1936, I 1 discussed the systematic position of the various forms of 
Clarias described from India. Burma and Ceylon, and concluded that 
only three species can be recognised from these regions, viz., C. batrachus 
(Linn.) (Ceylon, India, Burma, the Malay Archipelago and further 
east), C. brachysoma Gunther (Ceylon) and 0. dayi Hora (Wynaad 
Hills). Since then I have examined the Siluroid material preserved in 
the collections of the Bombay Natural History Society and the Govern¬ 
ment Museum, Madras, and among them found specimens (2 from Kar- 
kala, South Canara District and 7 from Goa), which, though closely al¬ 
lied to C. brachysoma , differ in certain respects from all the three species 
enumerated above. A .similar specimen was also found in a collection 
of fishes sent by Prof. P. W. Gideon for determination ; it was collected 
in a nullah near Belgaum. A close study of these specimens and litera¬ 
ture has shown that they are referable to C . dussunrieri Cuv. & Val., 2 
which was described from Malabar and Pondicherry from specimens 7 
to b inches in length- and distinguished from C. batrachus (=C. magur) 
by the following characters:— 

avec la tete li&se et large de la denvieme [C. ?nagi/r], a les opines pcctorales plus 
senmblement dentees, et les dents de l’arc vomerien approachent plus de la forme do 
petits pav6s que de celle de dents en velours ras.” 

Though 0. dussvmicri was found by Jerdon 3 “ in tanks and ditches 
in Malabar ”, Gunther 4 regarded it only as a species inquirendum. At 
the time of writing w The Fishes of Malabar \ Day 5 had not examined 
any specimen of the species but later he 6 found one example, 7 inches 
long, from the Wynaad which he assigned to C. dussumieri. This 
specimen, which is now preserved in the collection of the Indian Mu¬ 
seum and is in a very poor state of preservation, was found by me (Joe. 
cit.) to be abundantly distinct from all the known species of the genus 
and was accordingly made the type of a new species 0. dayi Hora. In 
my previous note I regarded C. dussumieri as a synonym of the widely 
distributed Indian species, C. batrachus, but fresh material from the 
Malabar zone has convinced me that it is worthy of recognition as a 
distinct species. It is distinguished from (7. batrachus , among other 
characters, by its greater distance between the occipital process and 


1 Hora, S. L., Bee . Ind. Mus. XXXVIII, pp. 347-351* text-figs. 1-5 (1936). 

2 Cuvier, G., and Valenciennes, A., Hist. Hat. Poies. XV* p. 582 (1840). 

* Jerdon, T. C„ Madras Joum. Lift. Sci. XVI, p. 342 (1849). 

4 Gunther, A., Cat. Pish. Brit. Mus. V, p. 17 (1864). 

4 Bay, F. t Fishes of Malabar, p. 197 (1865). 

4 Bay, F., Fish. India , p. 484 (1877), 
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commencement of the dorsal fin ; from C. brachysoma in having a more 
coarsely serrated pectoral spine, somewhat shorter barbels and more 
obtuse teeth on the palate and from C . dayi in having much longer 
nasal brabels, less molariform teeth and less strongly serrated pectoral 
spine. It is thus in several respects an intermediate form between 
C. brachysoma and C. dayi. 

Specimens of C . brachysoma from Ceylon have usually been referred 
to C. teysmanni Bleeker (Java, Sumatra, Borneo and Malacca), but after 
an examination of the type material of both the species in the collection 
of the British Museum of Natural History, Mr. J. R. Norman ( vide 
Hora, loc. cit.< p. 349) showed that the two forms are distinct. General¬ 
ly speaking, there is no doubt regarding the very close similarity between 
the species typical of the Malabar zone and Ceylon on the one hand and 
of the Malay Archipelago on the other. Attention may here be directed 
to an error in my previous article on Claiias in the explanation of text- 
figure 2. viz ., text-figure 2a represents, after Norman, the vomerine tooth 
band of C. brachysoma and text-figure 2b that of C. teysmanni and not 
vice versa as was then described. 

For facility of reference in future I give below full descriptions of 
C. dussumieri Cuv. k Yal. For a detailed account of C. dayi Hora 
reference may be made to Day’s descriptions of C. dussumieri both in 
Ihc Fishes India and m the Fauna. 


Clarias dussumieri Cuvier and Valenciennes. 

1840. Clcuictb Dnbbnmau Cu\ier and Valenciennes. Hist. Xat. Paiss. XV. 
p. 382 

D. 66-69 ; A. 45-59: P. 1/10-11 : V. 6. 

Clarias dussumieri is an elongated fish jn which the depth of the body 
is contained from 8-4 to 9-4 time's. the length of head to end of gill-cover 
6 times and to end of occipital process 4*5 times in the total length. The 
height of head is contained from 1-5 to 1*7 times in its length. The 
head is almost as broad as long. The diameter of the eye is contained 
from 8 to 10 times, the length of snout from 2*7 to 3*2 times and the 
interorbital width 1*8 times in the length of the head. The occipital 
process is broadly rounded : its height is considerably less than half the 
length of its base. The distance between the origin of dorsal and oc¬ 
cipital process is contained about 3 times in the length of the head to 
the end of the occipital process. 

The dorsal surface of the head i* roughened with ridges. The 
frontal fontanel is almost twice as long as broad and extends as far as 
the front border of the eye, while the occipital fontanel is oval and 
much shorter. The interorbital distance is greater than the width of 
the mouth and is almost equal to the postorbital part of the head. The 
nasal barbels extend as far as the occipital fontanel; the maxillary 
barbels extend beyond the bases of the pectorals ; the outer mandibulars 
reach the bases of the pectorals while the inner mandibulars are shorter. 
There are villiform teeth in the jaws ; those in the upper jaw are in the 
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form of a continuous band one-fifth as broad as long * those in the lower 
jaw are grouped in two contiguous patches which are produced back- 



Text-fig. 6 .—Chrias dusiumien Cuvier and Valenriennea. 

0 

a. Dorsal surface of head and anterior part of body up to commencement of dorsal 
fin : K l; b. Dentition : x 2V. 


■wards at the sides. The vomerine teeth are conspicuously obtuse and 
are situated in a broad crescentic band. 

The dorsal fin commences almost above the termination of the pecto¬ 
rals and is separated from the caudal by a distinct notch. The caudal 
fin is longer than the head and is roundly pointed at the end; it is not 
confluent with the anal and the dorsal fins. The pectoral fin is consi¬ 
derably shorter than the head: its spine is strong and conspicuously 
serrated along the outer border; along the inner border it is provided 
with a few small teeth in the middle. The pelvic fins extend beyond 
the commencement of the anal fin. 

In the preserved specimens there are no distinct markings; the 
general colour is somewhat darker above and lighter below. 

Variations .—The above description is based on two fine examples 
from Karkala in South Canara District. The seven specimens from 
Goa are in a poor state of preservation but generally agree in almost all 
particulars with the Karkala examples. The specimen from Belgaum 
is, however, stumpy and stout with the body considerably deeper, head 
somewhat broader and the paired fins shorter. The pectoral spine is 
relatively much shorter. 

Distribution .—Along the Malabar Coast generally; it has been 
recorded from Pondicherry, Goa, South Canara and Belgaum. 

Bernards .—Except for the differences in the nature of the pectoral 
spine and vomerine teeth, and the length of barbels C. dusmmieri is 
closely related to C. brachysoma of Ceylon and C. dayi of the Wynaad. 
In the following Table I give measurements of 3 specimens of 
C. dussvmieri and of 3 specimens of <7. brachysoma for purposes of 
comparison. 



1941.] 


115 


P. L. Hora : Silvroid Fishes of India. 


Measurements in millimeters. 

G.dussnmieii U. bmthysoma 

Karkala. Belgaum. Ceylon. 


Total length 

253 0 

227*0 

178-h 1 

252*2 2 

236*0 

2060 

Length of caudal 

34 <1 

33 0 

22*5 

33*0 

34*0 

28*2 

Depth of body 

30*0 

24*0 

26*0 

35*0 

29*2 

30*5 

Length of head to end of opeic le 

41-2 

38*0 

34*2 

44*0 

40*0 

33 0 

Length ot head to end of occipital 
process 

54-3 

49*6 

43*4 

54*2 

50*5 

44*5 

Height of head 

27*8 

22*0 

22 3 

29*8 

252 

25*0 

Width ot head 

38*0 

34*5 

33 0 

39*5 

37*5 

31*8 

Length of snout 

14-3 

13*8 

10*3 

15*2 

14*0 

10*5 

Diameter of eye 

o 0 

3*9 

3*0 

4*2 

4*2 

3*5 

Interorbital width 

22 6 

21*0 

19 0 

24*0 

23*2 

19-0 

Length of pectoral spme 

22 0 

18*2 

13*S 

19*5 

19*0 

15*2 

Length of pectoial .. 

30-2 

25*6 

20*7 

28*6 

28*0 

21*8 

Length of pelvic 

19*8 

18*8 

14*0 

17*8 

15*6 

15*0 

Length of nasal barbel 

32*0 

31*0 

25 0 

35*6 

36*2 

28*5 

Distance between occipital pxocess 
md dorsal fin 

17*4 

16*3 

14*7 

20*5 

18*0 

16*4 


1 The caudal fin is partly damaged in this specimen. 
- This is a mature female full of eggs. 





LARVAL DEVELOPMENT OF GARRA CEYLONENSIS 
CEYLONENSIS (BLEEKER). 


Bd Jo:nes. M.Sc., Centos 1 Research Institute, Vnirenity of Travancore, 

Ttvtotdi am. 

In a pievions paper (Jones, 1938a) the external features in the 
embryonic development of Gantt ceyhnemis ceyh,mini* (Bleeker) were 
iriven. and the present paper deals with the post-enihryonic develop¬ 
ment of this form till the attainment of adult features A week after 
the specimens hatched out, they were brought down from Demodera 
(Cejlon) to Coloinbo, and fiom there to Tambaram. Madras. It is of 
intere&t to note that the larvae stood the journey well and readily adapted 
themselves to a very hot climate from a comparatively mild one. and 
to Tambaram water which is well known for the high percentage of dis¬ 
solved calcium salts. 

Netrly hatched larva .—It is 5 mm. in length and usually remains 
attached to algae by the lower side of the mouth, though how this is 
done is not understood, as no adhesive organ of any kind was noticed. 
Due to the presence of functional pectoral fins the larva has greater con¬ 
trol over its movements than other newly hatched Cyprinids. When 
disturbed it darts off at great speed, but hangs on to the algae after some 
time (for further details see Jones, 1938a). 

Second day .—The mouth opening is larger, yolk is reduced to half 
and the notochord at the caudal end is bent slightly upwards (Text- 
fig. la). A rudiment of the air-bladder is visible. The larva has a golden 
yellow colour under the microscope and actively swims about in water. 

Third day .—The eyes begin to shine, the air-bladder shows a distinct 
bubble of air. gall bladder becomes visible, small papillary projections 
appear on the sides of the head, ehroinatophores increase on the dorsal 
side and the animal moves about very actively. 

Fifth day. (Text-fig. lb ).—The mouth has well developed lips. All 
the yolk is absorbed, and the liver and the gut as a straight tube can be 
distinguished. External gills, which are mere filamentous elongations 
of the internal gill lamellae, are very veil developed. The notochord at 
the posterior end is turned distinctly upwards and the caudal fin has 
rudimentary fin-rays. Chromatophores appear on the fins and the 
median fin-fold is broader at the position of the future dorsal fin. The 
papillary outgrowths on the head increase in number. 

Seventh day. (Text-fig. lc).—The chromatophores become more 
dense. About 18 fin-ravs are formed in the caudal fin which develops 
a notch in the middle transforming it into the homocercal type, and 
rudiments of the dorsal fin-rays are developed. The animal feeds on 
algae. 

Eighth day .—The air-bladder, which was simple at first, becomes cons¬ 
tricted in the middle. 

[ 117 ] 
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Xiv'h day. (Tevt-fig Id) —'Tne constriction in the an bladder 
becomes deeper shovin' tvo dis+uut regions a rounded anterior and a 
comcal posterior legion 

Fourteenth day —The caudal fin has a fringed edge and is well supplied 
with blood vessels Minute wart-like projections, perhaps the rudi¬ 
ments of rostial tubercles aie found on the snout 



Text-fig 1 —Lar\al hta^es ot ceylunensts wlnnensn (Bleekei) 

a Second daj \20, b FittU day. \ 20, o Se\enth day, 20, d Ninth 
daj ✓ 20, c Twentieth daj 14 

Tvmtieth day (Te\t-hs It,—Length 7-5 nun There axe beven 
ox eight fin-rays m the doisal nil and the caudal fin is almost homocercal, 
but the doisil half is a little luigex The position of the anal fin is marked 
bv a broader portion m the marginal hn behmd the anus The number 
of chromatophores ime considerably mcreabed m the bod^, and the 
animal appeals light 4iet to tne naked e\e The mouth is inferior m 
position The ammalb diboln c a»imbalistic tendencies, the larger and 
stionger ones attacking and ae\ oozing the smallei and the weaker 
One month old (Text-fig 2) —Length 8-8 mm The anal fin with 
distinct fin-rays is developed though the fin-fold connecting it to the 
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caudal still pei&i*ts ind the v ertrab* a r e ^een a* small buds in front 
of the anx^ The gu 4 - dexelops a loop in the middle and the barbel* 



Text rcr 2 —One month old la^al sta^e of Oatra uyl nan teylcnensis (Bleekei) 

i / call 

become v lSible The voung fish devour ev ervthing from bread and rice 
to frog meat and mussel flesh, and browse on the algal growth on the 
sides of the aquarium 

One and a half months old —The young fish is 13*3 mm long and has 
attained most of the external characters of the adult except the ventral 
sucker which is only rudimentary The mouth is antero-ventral m 
position There is onlv a smgle sunn mg specimen which slows stout 
with the ventral side setting flattened 

When the fish is about 2 months old the mouth becomes \ entral m 
position and the suckei is developed It is omnivorous m its diet greatlv 
relishing chopped meat and flesh Since the development of the sucker 
the animal continually feeds on the algae growing on the sides of the 
aquarium 

The author’s idea of working out the development of the ventral 
suckei had to be given up owing to the lack of specimens belonging to 
the later stages About 40 living specimens were brought from Ceylon, 
and of these only two survived aftei a month and a half One of them 
grew to a length of one and a half mches when three months old In 
November 1937, the author had to leave Tambaram for Trivandrum 
and the specimen was also taken there where it was living till the end 
of February 1938 when it died m the absence of the author from the 
place After it was brought to Trivandrum rt could not be properly 
attended to and it did not grow to any appreciable extent It was a 
chubby little fish resembling very much its congener, Gan a ceylonenns 
pJuJhpn Deramvagala 

The influence of the environment on eggs is well illustrated in Gan a* 
which m the course of evolution has developed a comparatively Iaige- 
sized egg resulting m the precocious development of the early larva. 
A comparison with the eggs and eailv larvae of other Cypnnids, whose 
development is known is of interest (Khan, 1926 and Jones 1938). 
Recently the author has been able to woik out the development of two 
othei South Indian Cypnnids 1 which prov ides additional evidence con¬ 
cerning the highly evolved nature of the egg and early larva of Gantt. 

The young Gan a that was being reared used to come near the surface, 


1 The results have not yet been published. 




120 JRtcoi'th uf i’if Jiiibnii Museinn. [\ol. XLIIT, 

especially in the evenings, and produce bubbles of air which accumulated 
as patches of stick}- foam near the sides of the aquarium. Fraser (1937, 
p. 7<C| ha* recorded this habit in u number of f'yprinid fidies of Deolali, 
Xerik. As Hoia ^avs in a footnote (Fraser, op. cit.), the sticky nature 
o: i] e bubbles may be caused by the slime taken up by the air as it passes 
over the ciills. 

About Gan-a m ‘Ilya whit-1 uv- able to live for a short period of four 
day-, onlv m the aquarium, showing all the time respiratory diffictilties 
due to lack of oxyg»ii Fra«er {up. cit.. p. 091) says. " Thev periodically 
and frequently- lose to the surface and b} muscular action alone main¬ 
tained themselves perpendicularly suspended, but not by their lips, for 
30 to 35 seconds. While thus engaged, they create a froth of bubbles ”. 
Mr. g. J. Silas of Demodera (Cevlon) had a small fish-pond and I was 
able to notice adult specimen? of Garni showing a similar behaviour 
whenever they were introduced into it. Xone of the specimens survived 
for more than a couple of days except a juvenile specimen about 4 inches 
long that lived for some months. 

During a visit to the Peerumedu Hills in Travancore in February 
1938. the author caught a young Gan-a from one of the hill streams there 
at a height of about 3,500 ft. This was brought to Trivandrum where 
it lived in a small glass vessel for 41 months. This had the habit of 
making bubbles of froth regularly in the evenings. 

The few experiments that I performed to test the adhesive capacity 
of the mental disc of an adult Garro were too crude and unsatisfactory 
to be relied on. The young specimen that the authoy was rearing did 
not at any stage exhibit any tendency to use the ventral disc as an 
adhesive organ. Whenever an artificial current was produced, it either 
swiftly darted against it or was helplessly carried along with it. 

The condition was different in the case of the young Garni from 
Travancore. Whenever an artificial current was produced, it fixed 
itself to the bottom by the paired fins, especially the pectorals, and 
lowered its head bringing the ventral side into close contact with the 
bottom pieventing the flou of water through the underside of the head. 
The anim al remained in this position at one place for only a moment. 
It quickly darted foiwards and effected fresh attachments. In still 
water it was noticed on a few occasions attempting to stick to the sides 
of the aquarium: but it was never found capable of effecting a perma¬ 
nent grip. 
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Introduction. 

In the course of field studies on Iarvicidal fishes at Ulubaria, in the 
Howrah District, the author found numerous specimens of Mastacem- 
belus panccdus (Hamilton), both adult and young, thriving in the large 
borrow pit extending between Telegraph-posts 19/6 and 19 10 down, 
between Ulubaria and Fuleshwar. Examination of the gut-contents of 
the fish showed that in the young stages the species sometimes con¬ 
sumes mosquito larvae and cyclops besides other aquatic micro¬ 
organisms. The presence of young fish naturally suggested the possi¬ 
bility of the species breeding in the borrow pit. Hence a search was 
made for the eggs of the species with a view to study its life-history, which 
would be of interest, for the development of no member of the Masta- 
cemhelidae, which is a family of uncertain relationships, i8 as yet known. 
After several weeks of unsuccessful attempts, eggs were discovered on 
the 12th of July, 1940; these consisted of 21 eggs forming a more or 
less loose mass entangled in a thick mesh of the submerged portion of 
a floating tuft of algae consisting mainly of Spirogyra. The eggs, with 
portions of the associated algae were carefully removed to the Malaria 
Inspector’s Laboratory near-by, and the development followed in the 
water from the same borrow pit in conditions similar to those described 
for Aplochdlm pcmchax (vide Job, 1940, p. 57). Subsequently on several 

[ 121 ] 
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occasions eggs in smaller numbers were found similarly attached up to 
the month of November. Larvae and post-larvae of different stages 
were also collected and examined for comparison with identical stages 
among those that lived in the laboratory. The bionomics of the species 
was studied both in an aquarium and in the natural habitat. In con¬ 
nection with the relationships of the Mastacembelidae the collection of 
Percomorphi in the Zoological Survey of India was examined. 
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Life-Histopa” of the Spiny Eel. 

General—Mastacemhelus pavcahts. popularly known as the Spiny 
Eel, is distinguished by its compressed, eel-like shape; elongated, non- 
protractile snout; upper jaw terminating in a moveable appendage with 
a trilobed tip ; long, spiny dorsal and anal fins; distinct, rounded caudal 
fin; absence of ventrals; and characteristic colouration. It is olive 
green along the back, lighter olivaceous on the sides, grading into 
yellowish white ventrally, with numerous irregularly scattered greyish 
white spots over the sides and small dark grey transverse blotches 
scattered along the mid-dorsal surface and extending downwards as 
irregularly vertical stripes along the sides; there are a few dark spots 
and blotches over the operculum and snout with a conspicuous dark 
grey band on either side from the tip of the snout to the eye and behind 
it over the opercle. The cheeks are golden and the nostrils bluish. The 
fins have a greenish yellow ground colour with many dark spots and 
blotches, the latter being comparatively more conspicuous in the median 
fins. Usually the colouration is brighter in the young. It becomes 
duller with age, and the vertical stripes often fade, except in the posterior 
third or so. 

Day (1889, p. 334) has recorded the species from the large rivers of 
India, but says that he has not seen it along the Coromandel Coast south 
of the Kistna. Sundara Raj (1916, p. 290), however, has observed the 
fish thriving in tanks all over Madras and in the Cooum. Its local names 
are Pangkal, Goehi , Gaugr-Gongli, Bengali; Tu-rrik, Assamese; Turi, 
Bahru , Ooriah ; Chen-durla , Gurchee , Gro-age } Punjabi ; Ju-gar, pashtu; 
Bamni , Urdu; Par-pa-ral, Telugu; and PU Aral , Tamil. 
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Breeding .—Young specimens of Mastacembelus pancalus measuring 
about 30 mm. were found in the Spur Tank, 1 Madras, in the month of 
February by Sundara Raj {op. cit., p. 290), and he surmised that the 
species wC breeds during the cold weather 5 \ D’Abreu (1925, p. 30), 
obtained 28 mm. fry from the Ambajheri Tank at Nagpur in April, while 
Prashad and Mukerji (1930, p. 16) found 50 mm. specimens in the Manchar 
Lake, Sind, in November. In the Railway borrow pits at Ulubaria 
the fish breeds from May to November 2 , with the peak period at the 
commencement of the monsoon. 

The mature female of M. pancalus is. as a rule, stouter, but 
less brightly coloured than the male. The ovaries are paired, elongated, 
strap-shaped sacs, of which the right one is slightly longer than the left. 
They hold an enormous number of ova in various stages of growth. The 
ovaries unite posteriorly into a short common oviduct which leads out 
through a slit-like opening situated on an elevated urinogenital papilla 
behind the anus, just in front of the anal fin. 

The fish builds no true nest; but at spawning time it selects 
a sheltered portion of some algal mass below the surface, where proper 
aeration and sunshine would be ensured. There it lays a varying number 
of eggs, usually ten to twenty at a time, which are fertilised by the male 
as they are being laid. The eggs are demersal, and left to themselves 
would sink to the bottom. But being laid on algal meshes they remain 
suspended on them (text-fig. la), though on shaking violently, the eggs 
get detached and drop to the bottom. No parent was ever seen to guard 
the eggs. 

Egg and Embryonic Development .—The newly laid egg is more or 
less spherical and transparent; its diameter varies from 1-3 mm. to 1-35 
mm . It is highly yolk-laden, and in general appearance resembles the 
egg of Aplockeilus panchax (Job, 1940, p. 57-59); but the cluster of 
adhesive threads so conspicuous in the egg of A. panchax is absent here. 
The egg membrane, however, bears certain irregular striations, which 
probably contribute towards making the egg stick to the algal tuft by 
friction. As in the case of A. pancliax the egg is heavy, though provided 
with cospicuous oil globules of varying number and size in the yolk. The 
protoplasm in the fertilised egg stands out as a convex granular blasto- 
disc. The eariy stages of cleavage (text-fig. 16) and embryonic deve¬ 
lopment are typically teleostean. It is, however, noteworthy that 
despite the presence of a large amount of yolk, the embryonic develop¬ 
ment is short, the eggs usually hatching a day and a half after they are 
laid. Text-fig. 1c shows an egg six hours after fertilisation. The blasto¬ 
derm has spread over more than two-thirds of the transparent yolk, 
the uncovered portion of which remains protruding out as it were beyond 
the blastoderm rim, and encloses four large and several small oil 
globules. 


1 The Spar Tank hag since been reclaimed. 

* Egg s of the species ’were collected for the first time in July; bat the presence of 
18 mm. fry noticed in the month of Jane showed that breeding had commenced in May* 

v 2 
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Nine hours old egg. 

In a nine hour^ old eg£i (text-fig. Id) the embiyo has begun to be 
differentiated. The number of the oil globules is reduced, but one of 
them increase 1 - in size. 



Text- iig. 1 . — Mablactmbchis pancalus (Hamilton), segmentation of the egg and 
embryonic development: X ca. 22. 


a . Unseszmented egg; b. Two-celled stage; c. About six hours after fertilisation ; 
d. Xine hours after fertilisation; e. Twelve horns after fertilisation; f. Twenty-four 
hows after fertilisation; g. Thirty hours after fertilisation; h. Thixty-hve hours after 
fertilisation. 

Half a day old egg. 

In another three hours the embrvo (text-fig. lc) is well differentiated 
with dearly marked optic vesicles. The yolk contains a single large oil 
globule and four to six tiny ones. The embryo is not yet free, but remains 
partly embedded in the yolk. 

A day old egg. 

In the course of the next twelve hours the embryo (text-fig. 1/) grows 
larger at the expense of a portion of the yolk. Circulation is established; 
chromatophores appear on the yolk and on the embryo, the chief pigment 
patches being a pair of irregular, elongated bands behind the eyes. The 
single large oil globule is conspicuous, while a few tiny ones are scattered 
about in the yolk. The auditory vesicles have appeared. 

A day and a quarter old egg. 

In a thirty hours old egg (text-fig. lg) the pectoral fin buds begin 
to appear; the embryo grows larger, pigmentation increases, and the 
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median fin-fold makes its appearance. The hind region of the embryo 
gets freed from the yolk-sac, and at intervals the embryo twists and 
turns along with the yolk. The otoliths are quite clear. The circula¬ 
tion is ictive : the heart beats about 3 00 times per minute. The chroma- 
tophores on the yolk form conspicuous patches. The body also is more 
pigmented. The pigment bands behind the eyes converge posteriorly 
towards the mid-clorsal side. The large oil globule remains while the 
others have been absorbed. 

Hatching . 

The egg hatches w’hen about 30 hours old, the hatching taking place 
usually in the evening of the second day after the egg is laid. Text- 
fig. 1A shows an egg which is just about to hatch. Hatching is a quick 
process, the tail coming out first, and the larva smartly wriggling itself 
out of the egg membrane. This first energetic act apparently exhausts 
the larva which is burdened with a massive yolk-sac. and hence it reaches 
o near-by mesh and rests there in any pose, horizontal or inclined, gener¬ 
ally with the belly turned upwards. 

Newly Hatched Larva .—The newly hatched larva (text-fig. 2 a, 6) 
is about 3-4 mm. long, and looks very much like a tiny tadpole. It is 
transparent and delicate, with well developed dark grey pigmentation. 
The pigment is disposed in an irregular patchy network on the large, 
projecting, rounded yolk-sac and on the head. It also extends in^ the 
form of small, sparingly scattered patches to the tapering body, especially 
towards its dorsal and ventral aspects. The head has a depressed 
appearance, and remains adpressed to the yolk. The body is slender, 
and narrows posteriorly into a straight tail. There is a wide, delicate, 
median fin-fold w T hich commences at the nape and extends over the back 
and round the tail right up to the yolk-sac below. Against the anal 
region the fin-fold is marked by a very faint notch at its margin and a 
loop of a blood vessel through its width. The pectoral fin buds are 
laterally disposed, and stand out in the thoracic region over the yolk- 
sac. The notochord is simple and unsegmented. Occasionally the 
larva moves about briskly by quick, side to side movements of its wide 
tail to short distances, but soon resumes its motionless posture. 

Metamorphosis .—As described above, the larva is remarkably 
different from the adult. Metamorphosis has been found to be a 
prolonged process, and it takes about a month for the characters of the 
young adult to be established. However, as the period of embryonic 
development inside tbe egg is short, the early larval development of 
the hatchling is fairly quick. 

Twelve hours old larva . 

In the course of twelve hours after hatching a fair portion of the yolk 
is absorbed, though much of it still projects (text-fig. 2c) as a pear-shaped 
structure on the ventral side. The head is distinct from the yolk-sac, 
and the small mouth appears as a crescentic pit on its ventral ^aspect. 
The opercular flaps also get differentiated. The pectoral bufi grow 
out into broad fins, which though without rays, are very active, and 
keep on flapping even when the larva is stationary. The pigmentation 
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on the body becomes denser; paired lateral patches make their 
appearance. ‘ The eyes begin to grow dark. The notochord becomes 





Text-itg. 2 .—JJastactthbdus pancalus (Hamilton), early larval forms. 

a. Lateral view of a newly hatthed larva *. X ca. 2-1; 6. Dorsal view of the same 
c. Lateral view of a larva twelve hours old: ca . 2S. 

segmented, and rudiments of vertebrae begin to appear. The heart 
beats about 175 times a minute. The larva continues to be of inactive 
habits, resting on the algal mesh or lying on its back or side at the bottom 
for long intervals. When disturbed, or sometimes even of its own 
accord, it suddenly darts up and briskly jerks about for a short while. 

Two days old larva. 

A two days old larva (text-fig. 3a) is 4*8 mm. long, with the yolk 
further reduced, but with the oil globule still present. The head is quite 
pronounced, being stout and nearly truncate, dorsally sloping back¬ 
wards. The mouth is well foimed and subterminal in position. The 
mandibles are clearly marked off from the buccal floor. The operculum 
is well differentiated. The heart-beats are 175 per minute. The eyes 
are only slightly darker than before. In the median fin-fold there is not 
much change except that the portion in front of the anal region is slightly 
reduced. The pectorals are firmer, though still without rays. The 
pigment patches are conspicuous on the body. They are concentrated 
in dark areas above the eyes, at intervals on the body, especially towards 
the doi$d and to a less extent on the lateral aspect of the body, and on 
the abdomen. Some of the patches extend slightly to the fin-fold also. 
The larva is more agile than before, and at intervals, between periods of 
rest, it lashes about briskly. 
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Four days old larva . 

A four days old larva (text-fig. 3 b) is 5*1 mm. long. Host of the 
yolk is absorbed. The pre-anal fin-fold is reduced. The pectoral fins 
are larger. The chromatophores are more scattered in their arrange¬ 
ment ; but in some areas they are in fairly dense patches, one occipital, 
one thoracic, one abdominal and five caudal—all extending to the median 
fin-fold. 




Text-fig. 3 .—-Masiacembdus pancalus (Hamilton), larval forms in the early stages of 

metamorphosis. 

a. Two days old larva: X ca . 19}; b. Four days old larva: X ca. IS}; c. One 
week old larva : x ca. 16J. 


A week old larva . 

By the seventh day the larva (text-fig. 3c) grows to 5*7 mm. in length. 
The contour of the head begins for the first time to show a slight indica¬ 
tion of the future conical snout. The yolk is completely absorbed, and 
with the well formed mouth which is now terminal, the larva starts feed¬ 
ing on microplankton in the water. The eyes are well developed and 
look black with a beautiful brownish yellow ring around the central black 
area. The operculum appears ribbed owing to the formation of branchi- 
ostegals. The hyaline looking body of the larva begins to assume a faint 
yellowish opacify, which is due to (1) development of denser muscula¬ 
ture, (2) more blood vessels and (3) the chromatophores scattered as 
lighter specks all over the body. The pre-anal part of the fin-fold has 
been completely absorbed, and the hind portion of the abdomen reaches 
up to the anus, which is fairly posterior in position. The posterior verte¬ 
brae of the long tapering tail are slightly upturned at this stage. The 
pectoral fins are large and firm with a basal cartilage. Radiating folds 
from the basal cartilage give a false appearance of rays, but true rays 
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are yet absent/ Though stronger than before, the larva still exhibits 
only intermittent activity, and indulges in frequent periods of rest in 
various postures in the algal mesh. Sometimes, when at the bottom, 
it creeps about or shoots smoothly forward and glides with its crest-like 
median fin-fold erect, the body being slightly arched as shown in the 
figure. 

Ten days old specimen . 

By the tenth day (text-fig. 4a) the length increases to 7*4 mm. The 
snout* begins to assume a definitely conical shape. The body grows 
stouter. The median fin-fold in the anterior region of the back gets 
narrower. The pigmentation retains more or less the earlier pattern. 
The eyes, which had been flush with the general surface of the head, now 
stand out from it. A lip-fold appears and grows thick and fleshy at 
the angles of the mouth. 

Twelve days old specimen. 

The length is 10 mm. by the twelfth day (text-fig. 46). The lip 
fold becomes more pronounced. The trilobed tip of the adult snout 
makes its first indication as the result of the growth of a pair of tiny lateral 
buds from the sides of the extreme tip of the snout. The anterior nostrils 
are carried at the ends of these buds. The median fin-fold gets narrower. 



' Ten days old specimen : x ca. 12J ; 6. Twelve days old specimen : X ca. 8j 
e. Two weeks old specimen: X ca. 8J. 


as the body including the tail grows stouter. The future spinous portion 
of the dorsal fin gets markedly narrower than the rest of the fin-fold in 
which rays begin to make their appearance. Eighteen true rays appear 
m the region of the soft dorsal, twenty-one in that of the soft anal and 
five in, that of the caudal. AH the three spines in the anterior part of 
^ spines in that of the dorsal also begin to appear; The 

devoid of true rays. The anus becomes 
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more posteriorly placed as the abdomen elongates. The pigmentation 
begins to show for the first time slight indications of the adult bands. 
Along the back the chroraatophores are arranged in the form of irregular 
bands leaving large ovoid pigmentless patches of which there are about 
ten to be seen on each side of the body. On the head the adult ocular 
.band is indicated as a discontinuous band in front of and behind each 
eye. 

Two weeks old specimen . 

When two weeks old, the specimen (text-fig. 4c) is 12*9 mm. long. 
The snout is more conical, and the terminal lobes of the upper jaw grow 
out making the mouth sub-terminal. The fleshy lip-folds at the angles 
of the mouth are more conspicuous. The preopercle can now be dis¬ 
tinguished. The three anal spines are well formed, the second being 
the longest. Twenty-five rays are developed in the soft dorsal, twenty- 
seven in the soft anal and nine in the caudal, which last, however, is 
still confluent with the rest of the fin-fold. Indications of about twelve 
true rays are present in the pectoral. Eighteen spines of increasing 
length from front backwards appear in the anterior part of the dorsal 
fin-fold. The latter becomes narrower and the anteriormost part of 
it is absorbed. The faint pigment spots on the body begin to spread, 
leaving small, clear, circular patches, which are fore-runners of the greyish 
white spots of the adult fish. The ocular band of pigment becomes more 
extensive and darker. 

Two and a half weeks old specimen . 

By the middle of the third week the length reaches 15*2 mm. (text- 
fig. 5a). The pigmentation gets deeper in shade on the dorsal aspect. 



Text-fig. S.—Mastacembdus pancatus (Hamilton), juvenile forms in the final stages 

of metamorphosis. 

d, Two and a half weeks old specimen: X eo. 4; 6. Three weeks old specimen: 
X ca. 4J; c. One month old specimen: X ca. 5. 

The anterior part oi the dorsal fin is narrower and has twenty spines. 
The number of ray& increases in the fins. The portions of the vertical 
fin-fold Just in fcont of the caudal, above and below, are devoid of rays, 
and begin io . show signs of atrophy. 
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Three weeks old specimen. 

By tiic end of the third we fie the length becomes 18 mm. (text-fig. 
36). The snout gets elongated vr»ta well pronounced lobes at the tip. 
The posterior nostrils c re now ci-tinctly marked. Twenty-three spines 
are well marked in che anterior p r it oi the dorsal fin: the interspinous 
membrane nearly ^tops c bort of the ends of the spines. The portions 
of the fin-fold immediately in front of the caudal have been absorbed 
and as a result the caudal is quit*? separate from the dorsal and the anal. 
There are thirty-two soft rays in the dor^il. thirty-five in the anal, eleven 
in the caudal and sixteen in the pectoral. 

A mo.vh old specimen . 

Metamorphosis is practically complete by the end of the first month. 
The length reaches about 22 mm. (text-fig. 5c). The snout, though 
still proportionately shorcer than in the adult, assumes more or less the 
characteristic shape of the adult with a well defined, mobile, trilobed 
tip. Twenty-five spines are seen in the spinous dorsal, the anterior 
spines being short, fiiarp and devoid of any interspinous membrane. 
Thirty-three rays are present in the dorsal and thirty-seven in the anal. 
The caudal fin is rounded and has twelve rays. The pectoral has eighteen 
rays. The colouration, though not fully developed, is bright and 
approaches the adult pattern the bands being well indicated and extend¬ 
ing even to the dorvil and anal fins. Thus in a month's time the fish 
practically becomes a young adult. 

As the fish grows the full adult features are gradually assumed. 
When ten months old the fish 1 reaches a length of 9b mm., and the gonads 
begin to mature. Evidently, os suggested by D’Abreu (loc. dt.) 9 the 
species attains sexual maturity in the course of a year. 

Bionomics. 

Habits.—Must ace mhelus pun cal us lives in clear as well as muddy 
fresh waters of tanks, rivers, lakes, borrow pits, etc., but is an occasional 
immigrant to slightly brucld&h waters. It prefers a bottom of soft mud 
in which it can easily burrow, for which purpose its body is admirably 
adapted. In the natural habitat the young often glide about among 
algae and fine-leaEed water plants, while the adults frequent the loose 
mud or lurk in narrow crevices near the banks. In the aquarium the 
fish spends most of the day rime buried in the sand, part of the head 
alone usually protruding out. In this position, especially when sxlt 
accumulates on the exposed part of the head it easily escapes notice. 
This habit provides a perfect camouflage for both attacking its prey and 
escaping from its natural enemies. At night, however, it freely swims 
about, mostly at the bottom. But like other nocturnal fishes it can be 
trained to eat in day time, though, as soon as it has had its meal, it 
quickly returns to its shelter below. The act of burrowing was closely 
observed on several occasions. The fish glides about the bottom, nosing 
the substratum with its mobile, trilobed, sensitive snout and, selecting 

1 This description is based on tboso specimens which developed from the 18 mm . 
arvae collected in Jane. 
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a suitable spot, wriggles itself into the substratum by a brisk side to 
side and forward movement, until most of the body and tail are con¬ 
cealed. Sometimes the tail sticks out as also the tip of the head. On 
being disturbed from its burrow, it darts about for a while, and selecting 
another spot, makes a fresh burrow or sometimes returns to its original 
burrow. Half buried reeds and hollows are often its favourite resorts 
and this accounts for its habit of lurking about in cracks and crevices 
near the banks. Hence a common method of catching the fish is by 
leaving old, cast-off pipes or hollow bamboos here and there in pools and 
lifting them out along with the fish in them. The fish, however, is some¬ 
times caught on rod and line, and villagers capture it also by raking the 
mud with a bent trident. 

j Hibernation and Aestivation .—Being capable of aerial respiration 1 , 
the Spiny Eels burrow in the soil when the waters dry up. Specimens 
of Rhynchobdella aculeata have been exhumed (Day, 1877, p. 214) from 
the dried beds of ponds. A pair of M. pancalus were found deep under 
the mud in a drying pool at Ulubaria. In the cold winter months even 
in the presence of water in the aquarium M . pancalus was often noticed 
to bury the greater portion of its body including its snout in the mud 
and remain inactive for longer or shorter periods, the opercular flaps, 
when visible, being seen to exhibit no respiratory movement. The fish 
thus appears to be capable of resorting to longer or shorter periods of 
hibernation during which even the breathing movements are suspended. 

Food. —The gut-contents of seventy specimens of the fish, ranging 
from 1 cm. to 14*5 cm. were studied more or less along the lines of those 
of the Perches and of the Killifish (Job, 1940, pp. 293-295 ; 1941). In 
the young stages the fish is found to subsist mainly on Entomostracan 
Crustacea, the items in the order of preponderance being Daphnids, like 
Macrothnx orientalis , Ostracods and traces of Cyclops, and larvae of 
insects such as Ceratopogon sp. and other Chironomids, Coleopterans 
and occasionally larvae of mosquitoes and other Dipterans. As the 
fish grows larger the proportion of insect larvae increases, and larger 
Crustacea begin to form a fair portion of the diet. Only in one instance 
were Teleostean remains noted among the gut-contents ; these consisted 
of a single egg and part of a fin. 

Economic Importance. 

Like the true eels, the Spiny Eels are regarded by many as excellent 
for the table. One of the congeners, Maslacembelus armatus , grows to 
three feet, and D’Abreu {op, cit., p. 32) lists it as the most important 
food fish after the murrels in the Ambajheri tank at Nagpur. Hamid 
Khan (1934, p. 667) notes that its flesh is firm and tough, and said to be 
invigorating, but adds that in the Punjab, the Spiny Eels are shunned 
like snakes and are eaten mostly by low caste and poor people. More 
or less the same may be said about true eels as well; for, while consi¬ 
dered a delicacy by many, they are equally shunned in several districts 


1 For details of aerial respiration in the Spiny Eels, m Dobson, 1874, p. 312; Day, 
1S89, p. 332; Dmniyagala, 1932, p. 266; Ghosh, 1934, pp. 328, 329; and Hora, 1935, 

p. 8. 
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owing to popular prejudice due to their snake-like shape 1 . M, pamalus 
grows only to seven inches, and though edible, is of less market value 
than its congeners, .is fish remains were found only in one out of the 
seventy specimens of M. pci»calu$ examined, the species does not appear 
to be so piscivorous as Jf. annotus , which has been noted (Hamid Khan, 
loc . cit) to be “ very destructive to eggs and fry of other fish.” 

The proportion of mosquito larvae in the gut-contents of the fish 
is insignificant and hence it is clear that though to a small extent 
the fish may help to reduce the numbers of larvae in marshy pools, it 
is not of any cognizable value in the control of mosquitoes, xlgain, as 
explained elsewhere (Job, 1941a), the proportion of Cyclops met with 
in the food of the species is too small to have any significance in the con¬ 
trol of guinea-worm. 

As far as parasites are concerned, while Rahimulla and Das (1935, 
p. 34), who studied collections of the fish from Hyderabad, report that 
“ no parasites have been found ” in the specimens examined by them, 
in several adult specimens from Ulubaria examined bv the writer, numer¬ 
ous Trematodes and Nematodes, free as well as encysted, were observed. 
No parasites were seen in the younger stages of the fish. 

SYSTEMATIC'S OE THE MaSTACEMBELIDAE. 

Gunther (1861, p. 539) writes, “ The structure of the mouth (not 
of the bones of the upper jaw) and of the gill-apparatus, the separation 
of the humeral arch from the skull, the absence of ventral fins, the 
anatomy of the internal parts, and the whole habit, afford ample proof 
that these fishes are eels, in which a part of the dorsal fin is spinous 9 \ 
He, however, mentions the presence of the air-bladder and pyloric 
appendages in the Mastacembelidae, while they are absent in the true 
eels* Besides, as Deraniyagala (op. cit ., p. 265) states, the presence 
of dorsal and anal spines, normal ovisacs, oviducts and spawning in fresh¬ 
water ” exclude these fishes of uncertain relationship from the Apodes. 
Again, whereas the eels are considered to be of ancient origin, being 
represented not only in all fresh waters and seas of the temperate and 
tropical zones of modem times, but also in fossils like those of Monte 
Bolca, Aix and Oeningen (vide Gunther, 1880, p. 670), the Mastacem¬ 
belidae are comparatively less ancient, being specialised for life in muddy 
bottom ecology, and, as mentioned by Meek (1916, p. 314), not known 
to be represented as fossils. It is believed (vide Chaudhuri, 1916, pp. 12, 
13) that the Mastacembelidae evolved originally in India and spread 
over to China in the east and to Africa in the west, as “ the most primi¬ 
tive forms are found only in this country and the extreme forms in China 
and Africa, with the intermediate forms in the intervening countries.” 
From the external characters and the indications of the skeleton. Regan 
(1912, p. 218) concludes that “ these fishes are related to, but more specia¬ 
lized than, the Percomorphi ”, though he could not trace their affinity 
to any particular group of Percomorph fishes. The general percoid 

1 Hamilton (1822, p. 27), has however, stated, “The fishes of the Metcrognathus 
[Maskicernbelvs] genus have less of a disgusting appearance than those called JUutaena, 
and are more sought after by the natives; the highest of whom in Bengal make no 
scruple of eating them; and by Europeans they are esteemed the best of the eel kind 
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appearance, so marked in the early larvae of M. pancalus, lends support 
to Regan’s surmise. Further, the similarity in distribution, the presence 
of dorsal and anal spines, and the similarity in the scale pattern seem 
to indicate that the Mastacembelidae might have originated from a 
Percoid fish remotely allied to Nandidae. The scales of Mastacembelidae 
are longer than broad, with basal, apical and lateral radii as in those of 
Plesiops Cuvier, a genus of Nandidae. While the nuclear area is very 



Text-fig. 6 . —Outline diagrams of typical scales from the broad sides of fishes of the 
Mastacembelidae and Plesiops Cuvier (Nandidae). 
a, Mnstaccmbelus pancalus (Hamilton); b. Mastacembelm armalus (Lac£p.); 
c. Rhynchobddla acvlcata (Bloch); d. Plesiops nigricans Rupp, (a, b and c are magnified 
about 32 times and d about 4] times. The cirouli are not represented). 

small and narrow in M. pancalus , it is wider in M. anmtus and 
Rhynchobdelhaculeata , and very wide in Plesiops (text-fig. 6). The 
margins of the scales of all these ate scalloped in varying degrees. The 
narrow nature of the scales of the Mastacembelidae may be a modifica¬ 
tion necessitated by their burrowing habits. The modification of the 
pelvic fins, which are absent in Mastacembelus , is also apparent in 
Plesiops , where there are fewer rays in the pelvics. The general 
resemblance of the twelve days old larva of M* patioalus to Plesiops is 
again striking. In the absence of a detailed knowledge of the anatomy 
of the Mastacembelidae and the Nandidae it is not possible, however, 
to arrive at any more precise conclusions in regard to their relation¬ 
ships. The above is merely a tentative suggestion. 
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Summary. 

The life-history of Mastacembdus pancalus (Hamilton) was worked 
out by following the development of its eggs collected from a Railway 
borrow pit between Ulubaria and Fuleskwar in the Howrah District, 
where the fish breeds from May to November with the peak period during 
the pre-monsoon rains. The fairly large eggs are laid, scattered in groups 
among algal meshes. Though the egg is heavily yolk-laden, the 
embryonic development is very short, and hatching takes place a day 
and a half afteT laying. The hatchling looks very different from the 
adult, and resembles a tiny tadpole. Being still heavily yolk-laden, it 
seldom moves about, but usually rests belly up for long intervals on the 
algal mesh. The early larval development is fairly rapid. Metamor¬ 
phosis, however, is prolonged over a month. The yoik gets fully absorbed 
in the first week, and the larva begins to feed on microplankton, though 
active movement is still intermittent. In the courbe of the next two 
weeks the conical snout with its trilobed tip is developed, the median 
fins get differentiated with spines and rays, which latter appear in the 
pectorals also, and active swimming and wriggling movements commence. 
By the end of the first month there develops the 22 mm. long young 
adult with full complement of fin-rays and other characters of the adult 
fish. Maturity is attained in about one year. 

Normally a nocnirnal fish, M. pancalus usually spends the daytime 
lurking in narrow crevices or in temporary burrows, which it makes in 
the soft substratum. In the young stage the fish feeds mostly on Ento- 
mostracan Crustaceans and certain insect larvae. The ratio of piscine 
elements in the food is negligible. In very cold and dry seasons the 
fish hibernates for longer or shorter periods. 

Though small in size, and shunned by some owing to the snake-like 
shape, the fish is regarded good eating by many. Unlike M. anmtus , 
M . pancalus is not very destructive to eggs and fry of other fishes. Its 
value in the control of mosquitoes and Cyclops is insignificant. The 
fish is frequently subject to parasitism by Helminths. 

Regarding systematics. the general Percoid appearance of the early 
larvae of M. jmicalus , the similarity in distribution, the presence of 
dorsal and anal spines, the similarity in the scale pattern, the modifica¬ 
tion of pelvic fins, and the general resemblance of the twelve days old 
larva of M. pancalus to Plesiojjs seem to indicate that the Mastacem- 
belidae might have originated from a Percoid fish remotely allied to 
Nandidae. 
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ON A NEW ACANTHOCEPHALA, ACANTHOSENTIS SIRCARh 
SP. NOV., FROM A CALCUTTA FISH, RASBORA ELANGA (HAM.). 

By T. X. P odder, M.Sc. : M.B., Professor of Zoology, Carmichael Medical 

College , Calcutta . 

In the course of my investigations on the parasitic infections ot 
various fishes of Bengal and other provinces available in the Calcutta 
markets, I found a new acanthocephalan parasite in the intestine of 
Rasbora elanga (Ham.). This fish is known in Bengal as “ Elang bata 
and is generally available in the local markets from September to March. 
I found that nearly 60 per cent of the fishes were infected with these 
parasites and the highest number of parasites in one specimen was 8-10 ; 
all the parasites were found in the intestine of the host. This worm is 
described below as Acanthosentis sircari\ sp. now 

Acanthosentis sircari, sp. now 

The body is usually cylindrical with a broad anterior end. while the 
posterior portion tapers a little towards the extremity. Sexual dimor- 



Text-ho. 1. —Anterior portion of Acanthosentis sircari, sp. nov, 
bh body hooks; lemnisei; ng., central nerve ganerlion; ft 7 ., nucleus oi rh 
lemnisei; p. f proboscis; ph.> proboscis hooks. 

1 The species has been named after Sir Nilratan Sircar, M.A., M.Th, D.Sc., os a mark 
-of gratitude for his keen interest in this line of research. 

[ 137 ] a 



Records of the Indian Museum . 


138 


[Vol. XLIII, 


phism is well marked, the females being much larger than the males. 
The colour of fresh specimens is creamy-white. 

The proboscis is globular with 3 rows of 6 hooks each. The hooks of 
the first and second rows are much larger than those of the third row. 
There is no definite neck, but in fully stretched specimens a comparative¬ 
ly small space, devoid of spines, corresponding to the neck can be dis¬ 
tinguished. 

The anterior half of the body is armed with circular rows of curved 
spines. In the anterior region these spines are closely set, but the rows 
near the middle are wide apart. In the body-wall there are a few giant 
sub-cuticular nuclei, five on the dorsal and two in the ventral aspect of 
the body, some branched nuclei are also present. The lacunar system 
is well developed. The transverse canals are very prominent, their 
course in the body-wall corresponds to the circles of cuticular spines and 
suggests a pseudosegmentation of the body. 

The proboscis sheath is a single-layered, thin walled muscular sac, 
hanging down from the middle region of the proboscis. The central 
nerve ganglion is situated at the posterior extremity of the proboscis 
sheath. 



Text-fig. 2.—Posterior portion of male Acantho&entis sircari* sp. nov. 

6., bursa; p., penis; pd. prostatic duct; pg. t Prostatio glands; pr^ Prostatic 
reservoir; t., testes; rd., vas deferens; re., vasa effereatia. 

The two lemnisci are situated normally on either side of the pro¬ 
boscis sheath. One of the lemnisci is much longer than the other, being 
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nearly twice its length. This is a constant feature in all the specimens 
examined. There are three nuclei in the shorter lemniscus, and two in 
the longer. 

The male genitalia consist of two ovoid testes situated closely apposed 
to each other. The vasa efferentia join one another near the prostatic 
reservior to form a thick and elongated vas deferens which ends in the 
penis. The prostatic gland is a single svncitial mass with 6 to 8 nuclei 
embedded in it. It lies closely behind the posterior testis. The prosta¬ 
tic reservoir is a rounded organ which is continued as a narrow prosta¬ 
tic duct opening at the base of the penis. The seminal vesicle is a long 
baloon-shaped sac which also opens near the opening of the vas deferens 
into the penis. The penis is a conical muscular organ which ends at 
the top of the eversible bursa. The bursa is a funnel-shaped structure 
which, in most cases, is retracted within the body. 



Text-peg. 3.—Young female 4. sircari, sp. nov. showing developing ovary. 

L, lemnisoi; nb., body nucleus; nf. t nerve refcinaculi; ng. t central nerve ganglion ; 
o., ovary; ps., proboscis sheath; w., uterus; ub., uterine bell; t?., vagina. 

The female genitalia consist of a thick walled uterine-bell which at 
its posterior end is continued as a long, tubular uterus. At the posterior 
extremity of the uterine-bell just near its opening into the uterus there 
are 5 to 6 giant cells, the “ guard cells ” which control the passage of the 
mature ova into the uterus. The wall of the uterus is thick, its poste¬ 
rior half is very muscular, and its lumen is much narrower posteriorly 
than anteriorly. At the junction of the anterior and posterior portions 
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of the uterus there are two giant cells situated within the uterine wall; 
these are the flask cells (Yerma & Datta). The uterus leads into the 
thick and muscular vagina, which is situated at the postero-ventral end 
of the worm. 



Tevt-ftg. 4.—Female genitalia of A. went ? sp. nov. 

fc flash cell; q , guard cell; gh, genital ligament; or., ova , u , uterus *ub , utenne 
bell; i.. ragina 

Measurements. —Males 3*11—f-76mm. x 0*48—0*67mm.; females 
2*94—11’89mm. x 0*39—l*01mm.; proboscis 0*138 X 0*115mm.; pro¬ 
boscis hooks, row (i) 0*055mm. long, low (n) 0*048ram. long, row 
(iii) 0*018mm. long; proboscis sheath 0*265A0*150mm.; lemmsci 
(i) 0*920 x0*104mm., (li) 1*932 X0*161mm.; testis, anterior 0*391x0*345 
mm., posterioi 0*379 x 0*322mm.; prostatic gland 0*253 X 0*207mm.; 
vas deferens 0*667mm. long; prostatic reservoir 0*161 X0*104mm.; 
prostatic duct 0*598mm. long; bursa 0*437mm. long; uterine bell 
0*115mm. long: uterus 0*133mm. long; vagina 0*161mm. long. Ova 
not liberated. 

In the new species the males are generally much smaller than the 
females. The lemnisci are much longer than the proboscis sheath and 
one of the lemnisci is nearly double m length of the other. There are 
3 nuclei in the shorter and 2 in the longer lemnisci. The wall of the 
proboscis sheath is single layered. The central nerve ganglion is situated 


Table I. 

Showing measurements of closely related species. 
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near the posterior extremity of the proboscis sheath. The prostatic 
gland is a single, syncitial mass, with 6-8 nuclei and the lacunar system 
is well developed. 

Host.—Rasbora elanga (Ham.) 

Location .—Intestine. 

Locality. —Calcutta. India. 

Type specimens. —(Beg. No. W3445/1) Deposited in the collections 
of the Zoological Survey of India (Ind. M ?/*.). Calcutta. 

In conclusion, I have to express my hearty thanks to Dr. Baiui 
Prashad, Director. Zoological Survey of India. Calcutta, for giving mo 
facilities to consult the literature in the library and to Mr. M. N. Datta 
of the same department for his valuable suggestions. 
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Introduction. 

The oenus Uraeotyphlus wap originally included under Coecilia 
(part) Dum. & Bibr. until it was shown by PeteTS (1879) how TJrneo- 
typlilus differed from the other genera ; Peters, therefore, erected the 
new genus Utaeofyphlus to accommodate the three species known at 
the time. Xieden (1913). who followed Peters, included the three spe¬ 
cies of Gaecilia ,— C . nud'thancus. C. on/uris and C. serapldni under 
Uraeotyphhts ; hut the last species of Uraeuft/phlu $ lias subsequently 
been shown to belong to (reotn/pefcs by Parker (1927). Two more 
species were added later, namely, U . m^noni and U. narayani , making 
in all four Oriental species. The last one was recently described by 
Seshachar (1939). 

The important difference between the commonly occurring South 
Indian genera Ichthyophis and Uraeotyphhts in the arrangement of cra¬ 
nial bones is that in the former the parietal and squamosal approxi¬ 
mate together dorsally (stegokrotapliy) while in the latter, a gap sepa¬ 
rates them (zygokrotaphy). The genera Dermophis, Hypogeophis , 
Gaecilia , Cryptopsophis , Amphiutnophis , Herpele , Gymnopis , Typhia - 
nectes , Siphonops , Boulengerul't and Gegcnophis are related to Ichtlnjo- 
phis in regard to the arrangement of the parietal and squamosal while 
the remaining genera Rhinatrema . Geotrypetes , Pmslinia , Bdellopliis 1 
Chthonerpeton and Scohcoinorphus conform to the Uraeotyphhts plan. 
Recently Parker (1930) described a new a onus from Cameroon, South 
Africa,— Idiocnndvm : in this also the parietal is not separated from the 
squamosal by a wide gap, 

Wiedersheim (1879) having examined a single specimen of Gaecilia 
oxyura (U. ojryunv*) came to tlie conclusion that anatomically it was 
not very different from C. brmbricoides ( G. gracilis) and 0. rostrata (Hy- 
pogeophis rostrains), and remarked that the latter two species could 
very well be treated together. I reproduce his sentence (p. 27) here, 
for it chiefly concerns the genus Uraeotyphhts which is discussed in the 
present paper: 

fck Gaecilia hunbricoides und CacciVo rostrata. Beide Arten zeigen 
nur so geringe Abweichungen dass pie fuglich zusammen ab- 
gehandelt werden konnen. Dasselbe gilt aueh 0. oxyura , 
insoweit er mit gelungen ist, an dem einem mir zu gebote 
stehenden Examplare ins klare zu kommen.” 

The cranial morphology of a large number of Apodan members uas 
described by Wiedersheim, viz.. L ghiinosus. G. himbrieoidea (C. 
gracilis), C. rostrata {ff. rostratus), C. oxyura (V. oxyurus), Sipho¬ 
nops annulatus , Siphonops indistinctmn (Chthonerpeton indistinctum ); 
of these the accounts of the skull, hyoid apparatus, olfactory and audi¬ 
tory organs, the tentacle, the brain and its nerves chiefly concern us. 
It should be noted, however, that he described a species of TJraeotyphlus 
(17. oxyun's) as belonging to the genus Gaecilia and similarly his two 
other examples C. rostrata and S. indistinctum are now regarded as 
species of the genera Hypogeophis and Chthonerpeton respectively. 


1 BdettophU is merged with Scotectmorphus. sec Bnrbour and Loveridge, 1928, 
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Peters (1881) noted that the skull of Uraeotyphlus closely resembled 
that of Ichthyophis, and, therefore, both differed considerably from 
that in the other genera. He described the gross morphology of the 
skull of U. oayurus, having studied two specimens and remarked that 
the founding of ihe genus was definitely established. Describing the 
skull of U. ozyums, he recorded the occurrence of separate intermaxil* 
laria (premaxilla), a side piece on either side of the nasal (septomaxilla), 
a prefrontal, an orbital (postfrontal) and a pterygoid. The skull of 
Vraeotyplilm closely resembles that of Ichthyophis both coming from 
the same locality (South India) 1 except that the prefrontal does not 
reach the detached nasale (septomaxilla), and there is a gap between 
the squamosal (squamosojugale of Peters) and parietal. It is, however, 
significantly pointed out by Peters that these features may be individual 
variations or due to differences in age. 

My object has been to describe in detail the morphology of the bead 
of V . narayani and try to compare the anatomical details of this species 
with what has been described for other genera and finally to decide 
whether the erection of the new genus is justifiable. 

Material and methods. 

The heads of larval and adult specimens of I. glutinosus and U. 
narayani secured from the Western Ghats were fixed in suitable fixa¬ 
tives (Bouin, Formol) and decalcified in a mixture of 70 per cent, alcohol 
containing 3 per cent. con. nitric acid (with phloroglucin). Alizarin 
transparencies of larval and adult animals were made for checking the 
skull preparations obtained by maceration. Sections were stained in 
Haematoxylin-eosin, Pasini, boraxcarmine-picro-indigocarmine and mu- 
cicarmine.* 

The entire lengths of the larval forms of 7. glutinosus and of a juvenile 
specimen of U. narayani studied were as follows : 

7. glutinosus : 3*8 (embryo), 7*0, 8*3, 10*0 and 12*7 cm. 

U. narayani : 9*0 cm. 

A single adult head of Ichthyophis monochrous was also sectioned for 
comparison. Heads of Dermophis gregorii Blgr., Herpele ochrocephala 
Cope, Scolecomorpkus uluguruensis Barb, and Lov., and Boulengeruh 
boulengeri Torn, were also sectioned and studied. 

Observations. 

The skull .—It is customary to study the skull by dividing it into 
regions, viz., frdhtal, parietal, occipital, palate and upper jaw, suspen- 
sorium and bones in association with the sense-capsules. But in the 
apodan skull where some of the bones fuse with adjacent ones, a 

1 Sarasins (1890) remurk that one species of Uraeoiyphlus, V. ajr^comts (V. sera* 
pkiui, Nieden 3913) is found in Africa, while there is not even a single record of the 
occurrence of an Ichthyophis from the Ethiopian Continent; Parker (1927), however, 
correctly referred this species of Vraeotpphtus to Qecirypdes and thus rcnu>\ed a distri¬ 
bution*! anomaly. 


1 2 
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narration based on this classification would entail a repetition of certain 
parts and therefore, I have adopted die following mode of description : 

Naso-ethmoid region : 

The nasal ^ (bones in association w*tli the olfactory 

The septomaxilla j capsule). 

The sphenethmoid. 

The cartilages of the nasal region. 

Orbito-temporal region : 

The frontal 
The parietal 

The pre- and post-frontal 

(the frontal, pre- and post-frontals belong to the orbit; 
the parasphenoid and pleurosphenoid which belong to 
this region are described under the occipito-auditorv 
region). 

OCCIPITO-AUDITORY REGION : 

The os Basale 
The stapes. 

The upper jaw, palate and suspexsorium : 

The premaxilla 
The maxillopalatine 
The pterygoid 
The pre vomer 
The squamosal 
The quadrate 

The only cartilage bones in the skull of Apoda are the-os Basale, 
the stapes, and the quadrate. 

N'tso-ethvoid region . 

The nasal (paired).—The nasals appear anteriorly as two vertical 
pieces of bone on either side of the prenasal prone. Posteriorly (see 
text-figs. 1, 8, 9, n) a horizontal piece is noticed dor&ally to the olfac¬ 
tory chamber and the two (vertical and horizontal of each side) unite 
to enclose the main trunk of the ophthalmicus profundus nerve. This 
feature of the roofing bone (PI. IT, fig. 1) is noticed till we reach the 
frontal which appears underneath the nasal and a few sections poste¬ 
riorly the nasal disappear. < 

The septomaxdla (paired).— (Nanale, Marcus, fttimmelmayr and 
Porsch 1935). The septomaxilla (PJ. I\, fig. text-fig. 1, svnx!) which 
is noticed anteriorly to the appearance of the maxillopalatine in sec¬ 
tional views gives exit (through foramen epiphaniale ?) to a branch 
of the ophthalmicus profundus {opf) nerve and is not united with the 
n&pal (ft.) above or with the premaxilla {pmx.) below. The contour 
of the bone in Uraeotyphlus differs slightly from that in Ichthyophis . 
A figure of a model of the septomaxilla is given by Sarasins (1890) where 
an upper, an external and an int<rnal lamella are delineated. In U. 
narayani it appears posteriorly to the anterior naris as a small ]-shaped 



1941.] L. S. Rama^wami : Cranial Morphology of Uraeotvphlus. 147 


bone clasping the lateral portion of the olfactory sac; the dorsal limb 
extends towards the nasal, while the lower limb is in contact with a 
cartilage (c). Anterior to the appearance of the prefrontal, the septo- 



Se. P mx - 


Text-fig. 1 .—Uiaeotyphlus narayam b'eshachar. 

Transverse section in the septomaxilla region, posterior to fig. S : x 33. 

be., buccal epithelium; c. f nasal cartilage ; lep lateral cavum nasale pnneipale : 
map, maxilloplatme bone; medial division of r. maxillans V; mcp., median 

cavum nasale prineipale; n., nasal bone ; nld, nasolacrimal duct; ooq.. opening of or¬ 
bital gland; op*, r. ophthalmicus profunduh V; op ., branch of r. ophthalmicus profun¬ 
dus ; op 3 b., branches of op z .; op v , branch of r. ophthalmicus piofundus; ops., branches 
of op to Bkin; pmx., premaxilla; pv., prevomer; smx., septomaxilla; sn'., ossified septum 
nasi; sph., sphenethmoid; sul sulcus ; tf., tentacular fold ; ts., tentacular sac. 

maxilla disappears from sections. In tlie juvenile specimen of Uraeo- 
typhlus that I have examined, the septomaxilla has not reached the 
maxiTnnm development noticed in the adult, but the adult configura¬ 
tion and the passage of the nerve (op a ) can be clearly made out. 

In Scolecomorphus (text-fig. 2, smx.) anterior to the external naris 
the septomaxilla appears as a small piece of bone on the ventral aspect 
of the olfactory sao externally to the premaxilla ; in the plica which 
depends into the cavum nasale prineipale, a portion of the bone is noticed 
which however, in posterior sections, unites with the limb situated below 
the cavum nasale prineipale after the latter bone gives exit to a branch 
of the ophthalmicus profundus (op 3 ). The septomaxilla forms a 
horseshoe-shaped bone in tbe hollow of which the lateral part (lop.) of 
the cavum nasale is located. The bone disappears in the region where 
the eye and prefrontal appear in sections. 

The sphenethmoid—This bone starts in the nasal septum (text-fig. 
1, sph.) and invades the preoptic roots also. Anteriorly the bone ap¬ 
pears as a median pillar and on the dorsolateral aspects of which the 
broad internal portion of each nasal rests. Ventrally the sphenethmoid 
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js slightly broadened with, a cartilaginous tip (see caitilages of the nasal 
region). Posteriorly the sphenethmoid encloses the doisal and ventral 
olfactory divisions of the ner\ ous olfactonus (text-figs 3, 9, don, » on) 



1l\i iig 2 —ScoIoLomotphus ithigiu alibis Barbour & Lo\ endge 

liausvt isl section in the beptima\illa region / 53 

t nasal caitilage It p lat lal cuuin nasalo principale mrp , median oavum 
nasaic pimupak n nabal bone, nld nasolacrimal duct, op v op^ op i , branches of 
r ophthalmicub piotundus , pnuc , prcma\illa , pi , piesomer, 6»u , septoniaxilla, s ph , 
sphent thnioid , te tentacle tb , tentacular sac 

and in a shghtlv prechoanal region, five canals can be made out, two 
dorsal for the dorsal olfactorv nerves, two ventral for the two ventral 
olfactory nerves and a median one (see text-fig 9 von b ) m which a 
branch of the nght ventral olfactory nerve runs In text-fag. 3, a large 
bony extension running doisallv to the olfactory chamber on each side is 
given off and in this region, only foui canals can be seen mthe spheneth¬ 
moid The gap betw een the lateral extension of the sphenethmoid and a 
dorsal limb of the maxillopalatme is budged by a piece of cartilage (o') 
In the region of the olfactory lobes, the sphenethmoid shows the typical 
girdle shape with the lateral extension still persisting. Dorsally an 
mfrafrontal (mteifiontale >) extension of the sphenethmoid is also 
.noticed as described m Hgpogeophis bv Marcus, Stimmelmayr and 
Porsch (1935), and this point is indicated by these authors when they 
say that (p. 41 i) 

Die bei Hiphonopt, noch das Schadeldach bildende Deckplatte, 
die bei Hypogeophis von den Stimbemen verdeckt wird, wurde 
als Dermethmoidale bezeichnet und der dorsale ebenfalls 
der male Fortsatz des Processus mterfrontalis. 
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The ophthalmicus profundus blanch is enclosed m the doibolateial wall 
ol the sphenethmoid m posterior sectional Mews of JJ meotyphlus In 



Licuibvust section po tend to h„ JO 

< nasal caitui^ts ( h clioanenschl imln ut< l , do) <loi-.il oIfa<toi\ 
i i\t j hontal bont, inmj, intfinn\iUai\ gland cl I ahicuho]7 lep latcialca\um 
insal( pnncipale map maxiilopilatinr mn 1 medial diMsi n of i maullans \ 
win j, blanches of »un m mep , median gta uin lasalc principal* out m ntiactor 
ttnticuli, n /, nasal ^1 ind , oj oibital eland oj r ophthahnn us piofundus \ op v 
op r branches ol i ophthalmicus profundus op ± f In ant h of pa para sphenoid 
p irtion of os Basale pfpna ti , palatums facialis plus a blanch ol i raa\illaiis \ pf , 
hteial division of palatums laciabs p)f , preb ontal bom p pitiomu s ph spht 
iw thmoid, ion , ventral olfaetorj nuu , unn , wall of Nclxnnisc 

(he optic iegion, the sphenethmoid becomes mcomplett mid\entrallv 
and forms only the \entrolateial bouudirv fox the biam, fuither m 
this region the ophthalmicus piotundus is not enc^ed m a bony canal 
The infrafrontal sphenethmoid peisists The foramen opticus {plus 
oculomotonus) appears and the sphenethmoid ib noticed only dorsally 
and ventrally as rounded pieces ot bone However, posteriorly car¬ 
tilage appears in these two portion^ reprinting the oibital (dorsal) 
and trabecular (ventral) caitilages 

In Hypogeophis, the ethmoidal ugion, which I Ju\e designated 
as the sphenethmoid follow mg de Beer (1937) is composed of an ante¬ 
rior mesethmoid or presphenoid (arising m nasal septum), a dorsal der- 
methmoid and m the sides bj the sphenethmoid (pleurethmoid plus 
sphenorbital) and a preethmoid (m connexion with the prevomer) How¬ 
ever, de Beer considers that the sphenethmoid xepresents the piesphenoid 
and orbitosphenoid bones. 

The formation of an emmentia olfactoria (processus conchoides, 
Sarasms 1890) is characteristic of only some genera of Apoda In 
/. glutmosus and I . monookrous an emmentia olfactoria is formed by 
the prevomer and sphenethmoid. A ventrolateral extension of the 
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sphenethmoid projects into the nasal sac along with a portion of the 
prevomer so much so the cavity of the olfactory chamber is divided 
into a lateral and an inner (median) portion. A similar arrangement 
is also seen in Geotrypetes and Dermophis (Norris and Hughes 1918). 
However, in the latter animal the tiasopremaxilla and the prevomer 
give rise to the elevation in the olfactory chamber anteriorly while in 
the posterior sections, the prevomer and the sphenethmoid contribute 
to it. Similarly in tiie case of Ichthyophis , the maxillopalatine sends 
a small projection on the external aspect of the pre vomer. The forma¬ 
tion of the eminentia olfactoria is totally wanting in Herpele, Oaecilia 
and Hypogeophis (Wiedersheim 1879 ; Norris and Hughes 1918 ; Marcus, 
Stimmelmayr and Porsch 1935). In U. narayani also an eminentia 
olfactoria is absent and therefore a lateral chamber of the nasal sac, 
as described by Sarasins (1890) for 7. glutinosus , is also absent. 1 

In the investigated examples like Boulengerula , the degenerate eye 
is covered by squamosal while in Oaecilia and Herpele the eye is co¬ 
vered by maxillopalatine and the eye muscles and eminentia olfactoria 
are absent, whereas in Ichthyophis , Dermophis and Geotrypetes an emi¬ 
nentia olfactoria is developed and the eye is not covered by bone. In 
Scolecomorphm the eye is degenerate and is not covered by any bone, 
but an eminentia olfactoria is well developed. U. narayani forms a 
good link between Boulengerula , Oaecilia and Herpele on the one hand 
and Ichthyophis , Dermophis and Geotrypetes on the other and it is no¬ 
ticed that the eye in Uraeotyphlus is not covered, the eye muscles are 
well developed with an optic nerve, but an eminentia is absent. It 
might be thought that there is a correlation between the degeneration 
of the eye consequent upon covered nature of it as in Herpele and Boul¬ 
engerula, etc., and the absence of an eminentia, but the presence of a 
well developed eye and the absence of an eminentia in Hypogeophis 
and Uraeotyphlus and the presence of a degenerate eye and the pos¬ 
session of an eminentia in Scolecomorphus (see text-fig. 4, eol.) rules out 
any such relation. 

The cartilages of the nasal region .—The prenasal prong appears as 
a thin cartilaginous structure between the premaxillae. In the region 
where the cartilaginous nasal septum (see text-fig. 8, sn.) which gives 
rise to the prong anteriorly widens to give rise to short tectal (tn.) and 
solum (soft.) cartilages, it is noticed that the lateral sinus of the olfac¬ 
tory chamber (eavum nasale principale) is bounded externally by a 
crescentic cartilage (cc.) from which a short projection is noticed to 
enter the plica (ph). In sections anterior to the nares, this crescentic 
cartilage forms a part of the roof and also the floor of the cavum nasale 
principale. The ventral cartilaginous limb of this in posterior sections 
lies between the lower limb of the septomaxilla and the premaxilla 
(text-fig. 1, c.} and further posteriorly is seen in between the inner por¬ 
tion of the maxillopalatine and prevomer and joins the bony solum 
of the sphenethmoid bone. Quite independently of the cartilages men¬ 
tioned above, there appears a cartilage (see text-fig. 9, c/) between, the 
prefrontal and frontal and spreads posteriorly between the maxillo- 
palarine and the ^henetlnnoiaal tectum (text-fig: 3, c',) and fuses with 

, j -* * Ste Xbe otfwtory org&p anc associatedglands. . 
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the latter; in other words it is an anterior cartilaginous extension from 
the tectum. 



Text-fig. 4 .—Scolecomorphus vtlusjut'uznsis Barbour & Iioveiidge. 


Transverse section showing eminentia olfactoria: X 55. 

be., buccal epithelium ; &$., blood sinus ; csb “ choanenschleimbeutel *'; don. 7 
dorsal olfactory nerve; eol., eminentia olfactoria; /., frontal bone ; inmf., intermaxillary 
glands of Fahreuholz; lep lateral cavum nasale principal©; map., maxillopalatine; 
m*uc v , medial division of r. maxillaris V ; max 2 ., lateral division of r. maxillaris V; 
mcp., median cavum uasale principal© ; nirt x ., mrt two parts of m. retractor tentaculi; 
7i., nasal bone ; ng., nasal gland ; nn., “ Nebennase ” ; og., orbital gland ; opop.., 
op z . t r. ophthalmicus profundus (op) and its branches; pas., parasphenoid portion of os 
basale; pdg., postdental gland ; r pf ] max^, palatinus facialis plus a branch of r. maxillaris 
V ; prf., prefrontal; pv., prevomer ; sph., sphenethmoid ; von., ventral olfactory nerve. 

In the region where the anterior portion of the ** CSioanenschleiin- 
beutel 99 (text-fig. 3, csb.) is noticed between the two portions of the 
“ Nebennase ”, a horseshoe-shaped cartilage clasps the choanal chamber; 
posteriorly a bit of this cartilage (</.) is noticed dorsaUy to the maxillo¬ 
palatine bone and this finally disappears. 

Orbito-temporab region. 

The frontal (paired).—(text-figs. 3, 9,/) The frontals meet each 
other in a. close suture (PL IV, fig. 1) so that the sphenethmoid is not 
visible externally, ; a feature also noticed inGymnopis (Peters 1879), 
Hypogeophis (Marcus, Stimmelmap , and Porsch 1935), Ichthyophis and 
Chthmerpeim, In Siphamps (Wiedersheim 1879} between the aaso- 
premaxilla, the frontals and parietals of either side,:the sphenethmoid 
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is visible as a diamond-shaped area : in Herpele squalostomum , Peters 
(1879) shows the sphenethmoid in two areas, viz., between the naso- 
premaxilla and the front alb and between the latter bones and parietals. 
Parker (1936) who reproduced a figure of the same species of Herpele 
for purposes of comparison with Idiocranium , indicates the spheneth¬ 
moid as visible externally only between the nasopremaxilla and the 
frontals ; this probably is a variable feature. In Scolecomorphus (Peters 
1895) the roofing bones approximate and, therefore, a part of the sphe¬ 
nethmoid is not visible externally, a point also confirmed by de Yifiiers 
(1938). In Boidengerula (Peter 1908). the bone is visible mainly be¬ 
tween frontals. From the figures of Norris and Hughes (1918) it can 
be concluded that the sphenethmoid is visible dorsallv owing to the 
incomplete approximation of the nasopremaxilla and the frontals in 
Dermophis and also in Herpele . 

The parietal (paired).—(text-fig. 10. par.) They appear underneath 
the frontals and posteriorly form not only the roof but a part (dorsal) 
of the side, articulating with the os Basale (the pleurosphenoid, prootic 
and exoccipital parts). 

The pre- and post-frontal (paired).— These two bones may be con¬ 
sidered together In Ichthyophis and F raeolypMus only these two 
bones are present, in all other Apoda they are absent, except in Scole¬ 
comorphus (Peter 1893, 1908) in which only a prefrontal is noticed (text- 
fig. 4, prf). In the South Indian genera studied by me, the prefrontal 
(described as Preorbital by J. Muller) is bounded by the nasal and 
maxillop&latine anterolaterally and posterolalerally by the frontal and 
prefrontal. In the case of I. glittinosns, the figures of Sarasins (1890) 
show that the anterior tip of the prefrontal reaches the posterior border 
of the septomaxilla. In some of the skulls that I have examined this 
is not so, for the prefrontal is separated from the septomaxilla by the 
juxtaposed portions of the nasal and maxillopalatine. The sectional 
views of well grown adults of both I . glutinosus and U. narayani also 
exhibit the latter feature. A side view (see text-figs. 5a, 5c and 5e) 
depicts the condition enumerated above where the maxillopalatine and 
the nasal are not separated by the septomaxilla or prefrontal. 

The exact contour of the postfrontal differs in individuals. In the 
case of J. glutinosus , Sarasins remarked that the bone was always 4 half¬ 
moon '-shaped confirming the observation of J. Muller. Wiedersheim 
(1879) noted that the bone was ring-like normally and the crescentic 
nature of it was due to injury and Peters (1879) also remarked the same 
about the bone. In the figure drawn bv Nieden (1913, p 3), a ring¬ 
like postfrontal (sec text-fig. 5c. ptf.) has been shown following Wieder¬ 
sheim and Peters. In U. narayani , only one type is found, i.e., the 
circular. In one series of sections of a large animal the postfrontal is 
ring-like while in another (of a smaller sue) it is crescentic with the gap 
towards the maxillopalatine. In the juvenile specimen of U . narayani 
(9 cm.), which I have studied, it is crescentic. The skulls of large speci¬ 
mens that have been prepared by maceration show a ring-like post¬ 
frontal. It is therefore abundantly clear that in Z7. narayani , the cres¬ 
centic nature of the postfrontal is noticed in smaller a nima ls while in 
the well grown adults, a ring-like postfrontal is present. In my figures 
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(PI. IV, fig. 1 and text-fig. Zd) I have shown the hone ring-like. Having 
examined a large number of skulls of L ylutinosus , the crescentic post- 



Ickthyophib (jlutmomt> (Linn.). Skull, lateral aspect. 

a . (after Sarasms, 1890): X4-3. 

ft. original: ,<4*3. 

c. (after Nieden, 1913 modified): X4 3. 

Uiaeotyphlus narayani Seshachar. Skull. lateral aspect, d. / 4*5. 

IckthyophU monoclirous (Bleek.). Skull, lateral aspect, t. a4*3. 

amu, anterior nares; /, frontal; gap., fos&a between bquamosal and parietal; 
map., maxillopalatme; n., nasal; onld., opening ot nasolacrimal duct; o)., orbit; par., 
parietal; pmx., premaxilla; prf., prefrontal; ptc., pteroccipital eaMty ; j ptf., postfrontal : 
wax,, septomaxilla; sq>. bquamo , *al; Ur., tentacular canal. 

frontal is noticed in a majority of them while the presence of a circular 
one is not uncommon. In my preparations the ring-like postfrontal 
belongs to one which is easily the biggest among the macerated skulls 
and since Sarasins (1890) have shown a crescentic postfrontal in an 
equally large skull the shape of the bone is obviously subject to varia¬ 
tion. On the other hand, in V. narayani , the shape of the postfrontal 
is always circular in well grown individuals. Peculiarly there is another 
feature of variation met with in these South Indian apodan genera to 
which reference has been made briefly already. In the figures by Sara¬ 
sins (1890) of L ghdinosus, the septomaxilla and prefrontal (text-fig. 
5a) meet each other; in L monochrous (text-fig. 5e) the topographical 
relationship of bones is exactly like that in Z. glutinosus. But in the 
skulls of L glutinosus studied by me, in some where the postfrontal is 
crescentic the prefrontal and septomaxilla are separated by the exten¬ 
sion of nasal and maxillopalatine. The other type where the post¬ 
frontal is circular, the close apposition of the prefrontal and septomaxilla 
is also seen. I do not like to establish any correlation between the 
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shape of the postfrontal and the nal ure of approximation of prefrontal 
and septomaxilla without examining the other species, but it may be 
remarked that among all the skulls of 7. « jlutinosas examined bv me 
not one was noticed to possess a circular postfrontal and with prefrontal 
and septomaxilla separated from each other. In this connexion, the 
statement of Peters (1881) based on an examination of two skulls of 
Caecilia oxyura (U. oxyurus) that if the prefrontal reached the c losge- 
losten nasale 5 (septomaxilla), it would closely approximate to the con¬ 
dition delineated for 7. ghitinosus is rather significant. This condi¬ 
tion, i e., the separated prefrontal and septomaxilla particularly charac¬ 
terises all the skulls of 17. narayani examined by me. 

In Scolecomorphus kirhi (Peter 1895, 1908) and in S. uluguruensis 
(de Villiers 1938) there is a separate prefrontal but a postfrontal is 
absent; in Hypogeophis (Marcus, Stimmelmayr and Por&ch 1935) a 
prefrontal appears in the lars al stages but in the adult it fuses with the 
frontal and lachrymal and the composite bone is called a temporal. 

OCCIPITO-AUDITORY REGION. 

The 06 Basale. —Under this term. Sarasins (1890) described the com¬ 
posite skeletal framework formed by the fusion of parasphenoid with 
its anterior rostrum (PL IV, fig. 2. /■.) (called processus cultriformis in 
Hypogeophis) between the prevomers, basioccipital, supraoceipital and 
otic ossification and the pleurosphenoid.—-the latter forming the lateral 
wall of the cranium posterior to the optic (plus oculomotor) foramen 
According to Marcus. Stimmelmayr and Porsch (1935) the os Basale is 
contributed by nine different bones, viz., basi-, pleuro-, supra-, and 
infra-occipitals, an epiotic, a pleurosphenoid, two parasphenoids and 
otic capsule. 

A similar os Basale L, also found in U. mmmni ind on its ventral 
face, orifices for the carotid art^rv (PL IV, fig. 2, rf.) and jugular fora¬ 
mina are located. In the lateral aspect of the cranium (text-fig. 6), 
the side wall reveals the optic (plu> oculomotor^ (of), proobic (prof.) 
and facial (ff.) foramina. Roughly the position of some bones which 
have fused may be made out. Posterior to the optic (plus oculomotor) 
foramen is the pleurosphenoid bone (pis.) which commences from the 
anterior margin of the prootic foramen. The prootic (prof) and facial 
(ff.) foramina are accommodated in the prootic region. A separate 
foramen for the oculomotor ner\ c is not seen, and in those forms where 
the third nerve is described in the adult, it enters the cranium along 
with the second nerve through the optic foramen. In the larval stages 
also there is no separate foramen in the cartilaginous wall and therefore, 
a pila metoptica is absent. As suggested by de Beer (1937) the carti¬ 
laginous wall which separates the optic and trigeminal foramina is a 
pila antotica produced far anteriorly. The trigeminal (prof) and facial 
(ff.) foramina are separated by a bony bridge,—the prefacial commis¬ 
sure (p/c.) both in Ichthyophis and Uraeotyphlus. 

The parasphenoidal portion of the os Basale gives rise to the basi- 
pteiygoid process (PL IV, fig. 2, bp.) with which the processus pterygoi- 
deus (ppt.) of the quadrate is united syndesm otically and since this 
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-omt is identical with the batal articulation found in other Apoda being 
^itucted anteriorly to the facial neive, it must be called a basal joint 
while m others it it> a basal articulation of the cartilaginous facets of 
the processus pterygoideus and basipterygoid process. 



Text-ttg. 6 . —Uiaeotyphlui narayani Seshachar. 


Side viev of cranium showing nerve foramina : X15. 

cf., carotid foramen ; cow., condyle ; //., facial foramen ; //., jugular foramen; 
fm., foiamen magnum ;/oi., foramen ovale ; oft., os Ba<=ale ; of, optic pluv oculomotor 
loiamen; pat panetal ; jtws., pax a sphenoid portion of os Basale ; pea., palatine canal ; 
pfc ., pietacial cnmmissuir ; ph , pleui osphtnoid portion ot os Basale; p/of., protoic 
foiamen; s ph , sphenetbmoid; split, sphcnethmoidal canal foi r. ophthalmicus 
profundus. 


There is a well focined depression (sella turcica), in the os Basale 
for the accommodation of the pi+nitar\ body in Uraeotyphlus , Demiophis , 
Scolecomo/phns , Boulengnuh and Heipele , but in lchthyophis it was 
not seen. 

The stapes (text-fig. 7 a-d, st .).—(ossified operculum) with its stape¬ 
dial process (bp.) is bony as in other Apoda and invariably the stapedial 
process articulates by its cartilaginous facet {asp.) with a similar facet 
of the processus oticus. The operculum is, however, stated to be absent 
by TTiedei^heim (1879), Kingsley and Ruddick (1899), Kingsley (1900), 
M. Fmbiinger (1922) and Rtadtin'uDer (1930). The absence of the middle 
ear is asciibed to a honoring mode of life by Veisluvs (1927, 1931). 
However, in ttcolecomorphus (de Villieis 1938) there is no stapedial 
articulation since the stapes is absent {see page 19). In Dmnophh 
(de Jager 1939) the stapedial process unites with the processus oticus 
which, however, is not seen in my preparations. 

As in lchthyophis , the stapedial artery in Boulengerula passes through 
a canal in the stapes before entering the cianioquadrate passage thus 
simulating the condition noticed in Ranodon , Geckones and mammals. 

Marcus (1933) has pointed out that the stapes in Hypogeophis 
is in blastematous continuity with the hyoid in early stages of develop¬ 
ment and therefore it is a hyoid derivative. If this is proved for other 
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apodan genera also, then the .suspension of the ptervgoquadrate or 
quadrate is hyostylic. 



Text-pig. 7. —Uraeofyphlus narayani Seshachar. 


a — e., consecutive transverse sections in tlie auditory region: X22. 

ape., articular facet of the processus condyloidcs; aq., articular facet of the quad¬ 
rate ; asp., articular process of stapes; dc„ ductus endolvmphaticus; Am., M. depressor 
mandibulae; A/., r. hyomandibulans faeialis; ob., os Basale ; ora., otic capsule; pan., 
pseudoangular; par., parietal; pc., processus condyloides; paq., processus oticus of 
quadrate; q., quadrate; sa.. stapedial artery; up., stapedial process; s#., stapes; vcl,, 
vena capitis lateralis; 1„ auditory onfiee for the utricular nerve ; 2, 3, 4, J. 6., auditory 
orifices for the saccular nerves. 

The upper jaw, palate and suspensorium. 

The premaxilla (paired).—The first bony structure one meets with 
in the sectional views of the anterior narial region is the premaxilla 
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(PL IV. figs. 1, 2 and text-fig. 8, pmx.). The piemaxilla of either side 
is noticed to be pierced by blood vessels and branches of ophthalmicus 
piofundus neive. It is also seen that there i* an oval cartilage of the 
splieneilunoid between the premaxillae of either side and in embryos, 
this cartilage projects as the prenasol prong (Peter 1898. do Beer 1937). 
Posteiioily. the premaxilla forms partly the internal boundary of the 
olfactory oigan and a piincipal branch of ophthalmicus profundus 
(text-tig. 8, op A ) and a ramuh^ from the median brunch of maxillary 
V mu within it befoie gaining exit. In the legLon \sheie the anterior 
portion of the *’ Nebennase is met with, the piemaxilla disippeuis 
from sections. 



Text-hu. 8.— Uiacotyphlu s nataymu Soshachnr. 


Tramwersc section anterior to tig. 1 : X33. 

by.. Bowman'* aland ; h <?., Mood sinus ; cc., crcsccntic eariilaao ; lep lateral cavum 
nasale pimeipale; ?wrp., median unum nasale principale; blanches of max,; 

w., na^al; uhl.. nasolacrimal duct; op., op 4 ., j. ophthalmicu* piofundu* and branch 
respectnelv ; op?., blanches of op to skin : pL, plica ; ptne., piemaxilla ; pi\ 9 preromer; 
son., solum nasi; sseptum nasi; t„ tooth; if., tentacular fold; tectum nasi; fa., 
tc ntacular sac. 


The fusion of the premaxilla with the nasal and septomaxilla to 
form a nasopremaxilla is a common feature of the apodan genera. In 
Hyjtogeophis, Caecilia , Herpele , Gym nop is, CJiihonerpeton . Siphonops, 
Boulengn ula (Peter 1908), Deimophis (Noiris and Hughes 1918, de 
Jager 1939), Idiocraninm (Parker 1936) a fused nasopremaxilla is noticed. 
In /. ghitino$ub % I . monochrom , V. narayani and Seolecoworjihus (Peter 
1908) the nasals, premaxilla and septomaxilla are always separate 
though de Beer (1937) points out that these bones fuse in I. glutinosus. 

The maxillopalatine (paired).—The anteriormost part of the maxillo- 
palatine is met with in sections behind the anterior nares (PL IV, 


1 »Sf« The olfactory organ and associated glands. 
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figs. 1, 2 and text-fig, 1, map.). In the legion where the two nasola - 
crimal ducts enter into the ‘ tf Nebennase *’ the outer portion of the 
maxillopalatine is seen as a horseshce-shaped structure enclosing the 
e * Xebennase In the choanal region the lateral branch of the pala- 
tinus facialis passes thiough a foramen in this bone and runs ventrally 
to it. Further posteriorly where the tentacular canal (text-fig. 9, tec.) 
in the maxillopalatine (map.) is noticed doisally, the lateral (max 2h ) 
and medial (maxf) maxillary blanches run ventrally in the bone sepa¬ 
rated from each other. Doisally to the tentacular canal, the ophthal¬ 
micus profundus branch (op 2 ) runs in the maxillopalatine. In the 
optic region, the two passages for the maxillary ramuli are lost and post- 
opticallv, it is noticed that the anterior end of the pterygoid articulates 
with the posterior tip of the maxillopalatine by means of connective 
tissue (see text-fig. 10, pt. s map.). 



Text-pig. 9 .—Vrcieotyphlus narayani Seshachar. 

Transverse section posterior to fig. 1: x 33. 

be., buccal epithelium; 6<s., blood Rinns; c'., nasal cartilage; don,, dorsal olfactory 
nerve; frontal; Icp., lateral cavum nasnle principals; map., maxillopalatine ; 
medial division of r. maxillaris V; branches of max ^; mcp., median cavnm 

nasale principale; mtt., M. retractor tt^ntaculi; «nasal; ng nasal gland; nn., “ Neben- 
nase ; nn*/., glands of “ Nebenna&e ”; oq., orbital stand; op., op 1% op& op 2 ., r. oph¬ 
thalmicus profundus and branches; pas., paiasphtnoid portion of os Basale 
palatinns facialis plus a branch of r. maxillaris V ; branch of the lateral division 
of palatinus facialis; prf., prefrontal; pv., prevomer; sph., splienethmoid ; tec., tenta¬ 
cular canal; row., ventral olfactory nerve ; ron^., branch of vom. 


In Boidengeruh. it is noticed by de Villiers (1938) that the suture 
between the posterior portion of the premaxilla of the nasopremaxilla 
and the maxillopalatine is lost and therefore the maxillopalatine also 
fuses with the anterior bones.—an instance of further consolidation of 
the bones of the maxillary segment. 
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In Hypogeophis (Marcus, Ptimmelmayr and Poisch 1935) the maxillo- 
palatine is formed by the fusion of rrnxilla. palatine and lachrymal 
and probably in Ichthyophis , the first two ao to form the composite 
bone. 

Two rows of teeth < an he distinguished ; an outer and an inner. 
While the outer row is borne upon the premaxilla and the maxillopala- 
tine, the inner row is carried by the prevomer and the maxillopalatine. 
Between the two rows of teeth, there is a large interdental area and 
glands occupy this region and these aie described separately (sea The 
glands of buccal cavity). However, the second row of maxillopalatine 
teeth may- form an incomplete row. In Scolecom or pints and Bottle n- 
gerula (Peter 1908) the teeth of the second row are absent near the 
choana, W’hile anteriorly and posteriorly the pievomer and maxillo- 
palatine are dentigerous. 

The pterygoid (paired).—This bone (PI. IV. fig. 2 and text-fig. 10, 
pt.) which is situated between the posterolateral aspect of the maxillo¬ 
palatine and the basipterygoid process of the os Basale. does not fuse 
with the quadrate to foim a pterygoquadrate in I. glntinosvs, L mono- 
rhroas and U. namyanL The ptervgoid (PI. IV, fig. 2. pt.) and the os 
Basale aie separated by a large vacuity,—the mediopalatinai cavity 
(mpc.) which is filled with connective tissue in the living animal. In 
posterior sectional views wheie the articular facet of the os Basale 
(basipterygoid process) is met with, the anterior portion of the pro¬ 
cessus pterygoideus of the quadrate is noticed dorsally to the pterygoid 
bone. In Chthonerpetou (Peters 1879), Ichthyophis (Sarasins i890), 
Idiocmnium (Parker 1936) and in I. monochrous and Uraeotyphlus 1 
the pterygoid is an independent hone. In the other genera investigated 
a pteivsocjuadrate has been described, this is surmised to he formed 
by the fusion of the pterygoid and quadrate, though developmental^ 
it is not substantiated. Tn Boulengerida (Peter 1908, de Villiers 1938). 
Scolecomorphus (de Villiers 1938), Dent to phi* (de Jager 1939), and also 
in Herpele, a pterygoquadrate is seen. Wiedersheim (1879) was not 
able to discover a pterygoid in Siphon ops, Clithonerptton , HypogeopMs 
rostratus and Caecilia and he referred the *• doubtful bones ” in between 
the maxillopalatine and the processus pterygoideus as Jugale (?) or 
postpalatine (?). Luther (1914) in his figures 4B and C shows a well 
marked pieivsoid in Siphonops (dentigerous) while in Caecilia , a poste¬ 
rior portion of the maxillopalatine is ^howm as pterygoid. It is just 
possible that the processus pterygoideus of the pterygoquadrate reaches 
the maxillopalatine with no definite hone in between. In Hypogeoplns 
altermnts an independent quadrate or the formation of a pterygoquad¬ 
rate is described by Marcus, Winsauer and Hueber (1933) and is de¬ 
picted in their figures 3, 19 and 23. 

The prevomei' (paired).—The prevomer 2 (PL IV, fig. 2 and text-figs. 
1, 3, 8, 9, pi\) which forms the roof of the palate anteriorly is bounded 
by the premaxilla or the premaxillary part of the nasopremaxilla ante¬ 
riorly, the maxillopalatine laterally and the parasphenoidal rostrum 

1 Peter (1908) not able to drover the nature of the ptervgoid (united %ith 
quadrate oriree) in l HKvfi/phhis and St oWanwpJtu**. 

2 Potriuglon and Westell (1939) iem«irK that the term prevomor i* synonymous 
with vomer and mewt be dropped. 
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of the os Basale mesially. This rostrum may or may not be visible 
externally in macerated skulls. In Ichthyophis , the prevomers of either 
side meet each other mesially, and only a very small portion of the 
rostrum is seen; the internal portion lies between the prevomers and 
the base of the sphenethmoid. In U. namyani. the prevomers are 
wide apart and between these hones the rostrum is seen. In one speci¬ 
men of U. narayani whose sections are figured, the rostrum is double, 
but in the juvenile one and the other adults there is only a single one. 

The second row of teeth belonging to the upper jaw is arranged 
as an arc of a circle on each prevomer. In the majority of cases the 
prevomer forms the anteromedian boundary of the choana ( Ichthyophis , 
Uraeotyphlus , Scolecomorphus , etc.), while in Dermophis (D . thomensis , 
D . seychellensis , D. mexicanns , Parker 1936) and Boulengerula (Peter 
1908) the prevomer lies far distant from the choanal opening. It has 
already been remarked that the prevomer contributes to the formation 
along with a limb of the sphenethmoid of an eminentia olfactoria, as in 
I. glutinosus. I. monochrous , Dermophis (Norris and Hughes 1918), 
Geotrypetes and Scolecomorphus (see Wiedersheim 1879, Figs. 32-34 and 
37-40). The bone is pierced in Uraeotyphlus by the ventral ramulus 
of the ophthalmicus profundus nerve (op 4 .) anteriorly and posteriorly 
by the palatinus facialis (pf^nax^) as in other Apod a. Jn the choanal 
region the prevomer articulates with the iostruni referred to above 
and the bone disappears a few sections posterioily to the choana. 

The squamosal (paired).— (Pamqmdmie ftaupp., Peter., Marcus, 
Winsauer and Hueber., Marcus, Stimmelmayr and Porsch., Jugalc 
Sarasins., Squamosojngale Peter., Peters). 

It has already been remarked that the stegokrotapliic nature or 
zygokrotaphy of squamosal and parietal is utilised for purposes of taxo¬ 
nomy and the presence of a large gap between the parietal and squamosal 
in Uraeotyphlus (PL IV, fig. 1, gap.) separates it from its South Indian 
congener Ichthyophis. However, in Ichthyophis , a thin cleft is figured 
by Sarasins between the above named bones: but Wiedersheim (1879) 
does not show any cleft thereby making it a typically stegok- 
rotaphic cranium. Peter (1908) refers to this feature as probably a 
variation. This is not an individual variation or due to differences in 
growth as Peters (1881) imagined it to be, for, having studied a large 
number of skulls of Ichthyoplm and Uraeotyphlus , I notice a thin cleffc 
in the former and a big one in Uraeotyphlus , and therefore the presence 
or absence of a cleft is certainly comparative. 

In sectional views, the squamosal is noticed posteriorly to the post¬ 
frontal and is disposed laterally to the frontal and parietal, and in an¬ 
terior sections dorsally to the maxillopalatine. In the posterior region 
of the optic (plus oculomotor) foramen the brain is covered over by 
the parietal and on the sides the anterior portion of the pleurosphenoid 
encloses the reminiscent orbital cartilage; the floor is formed by the 
os Basale (parasphenoid portion). Between the side wall of the cra¬ 
nium and the squamosal (PL IV, fig. 2 and text-fig. 10, sq.) in the lower 
temporal fossa (ft/,), the MM. levator mandibular anterior (Ima.), levator 
mandibular externus (hne.), levator mandibulae internus (cp . 9 Imi ,), 
the ophthalmicus profundus (op.) and maxillary (wax.) branches of 
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the trigeminal nerve and the head vein (rcl.) are noticed. Posteriorly 
the squamosal gives rise to a shelf-like projection towards the cranium 
(">een only in a few sections) ftee from any imiscle insertions as m Bm - 
lengcnila. Where the quadrate (PL IV. fig. 2. q.) appears as a bone 
closely applied to Ihe inner face of the squamosal (sq.) separated by 
a thin connective tissue lamella, the insertion of the fibres of M. levator 
mandibulae extemus is noticed on the former bone : the apposition 
of the bones persists in a large number of sections, and posteriorly to 
the trigeminal foramen, the squamosal disappears. 



Text-fig. 10 .—Vraeotyphlus narayarti Serfiachar. 

Tranb verse section in the squamosal region: x33. 
aw., abducens nerve ; bt.* brain : cp.* Caput preorbitale " of M. 1. m. interims; 
dm., M. depressor mandibulae : yc.. ganglion cell; hva.. M. levator mandibulae anterior; 
hn M. levator mandibulae extemus ; Im levator mandibulae internus; lq., M. 
levator quadrati; map.* maxillopalatine; war., r. maxillaris V ; rmt., M. retractor ten- 
taculi; op., r. ophthalmicus profundus V; os., r. ophthalmicus superfieiabs VII; osb. m 
branch of r. ophthalmicus superficial^; par., parietal; pU., pleurosphenoid portion of 
os Basale; pf t * pf>., median and lateral divisions of r. palatmus facialis respectively; 
pt., pterygoid bone; sq., squamosal; irl., vena capitis lateralis; i\cpc.. branch of r. man- 
dibnlaris V to “ Caput preorbitale M and M. compressor orbitalis. 


fin figures 14, 15, 18, 20-25 and 28 Norris and Hughes (1918) label 
a bone in a precise topographical position of the squamosal as * post¬ 
frontal’. The disposition of the bone and the muscular attachment 
conclusively prove when compared with other forms that it is a squa¬ 
mosal and not a post-frontal, for notice in figure 28. the post-frontal 
lying externally to the anterior portion of the * pterygoquadrate an 
anomalous position, and moreover, in the species examined by them, 
a post-frontal is absent.] 

The quadrate (paired) or Suspensorium of Sarasins. 

On the inner aspect of the squamosal appears the anterior portion 
of the quadrate (PI. IY, fig. 2, q.) as an elongated bone separated by 
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some connective tissue. We can distmamsh three processes si v cn off 
anteriorly from the quadiate 1-one, a piocessus ascendens (processu® 



Text tig. 11 .—UiaPoitjpJilus naioyam Rcshachar. 


Transveibe section m the r qion of ap^seiian ganglion: x33 

aci. r artena carotid mterna; an., abduunts nci\e , aq„ articular facet of the quad¬ 
rate ; bp., basipteiygoid piocess ; t blood sinus, dm , n depiessoi mandibulae; line., 
M. levator mandibulae exteinus , Imp , M levator mindibulae postcuol, man,, i. mandx- 
bnlaris V; manb., branch of i. mandibulans V , mmq , maxillomandibular pait of gas¬ 
serian ganglion» o&, os Basale, pa , pioue^sus aboendens; pan , p-^udoangulai; par,, 
parietal; j ode,, pscudod *nt-.i v, pf , l palctmn-. facialis, q, qua hate, imf, ramulus 
mandibulans intemus facialis (clioida tampan); / mm., loot ot maMllomandibular 
nerve , )op„ root of ophthalmicus profundus nene , ai. stapedial arteiy , sq , squamosal; 
ay., syndesmotic connection. 

squamosus, Rarasins 1890) (PI. IV, fig. 2 and text-figs 11, 12, pa.), a 
processus pterygoideus (PI. IV, flu. 2 and text-fig. 12, ppt.) which arti¬ 
culates with the hasipterygoid process (PL IV, fig. 2 and text-figs. 11, 
12: bp.) of the os Basale by connective tissue (syndesmosis) (sy.), and 
& processus jugalis (text-fig. 12, pj.). Posteriorly, the quadrate gives 
rise to a fourth process,—the processus oticus (processus columellaris) 
(PL IV, fig- 2 : see also text-fits Vk poq.) whose cartilaginous tip arti¬ 
culates with the caitilaginous portion of the stapedial process. Prom 
the external aspect of the short processus jugalis (text-fig. 12, pj.), a 
process is given off which articulates with the lower tip of the squamosal 
ftq.) by means of connective tissue, 1 have called this the processus 
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jugalis extern us (text-fig. 12$ pje) In the legion of the articulation 
of the lowei jaw, the quadrate bears a piocessus articulans (PI IV, 
fig. 2 and text-fig 12 see also test-fig. at., aq.) with which the pseudo- 
angulare articulates. 



TcxT-no 12.— Uia’otypWus nauiynm Seshachni. 


Transverse section m the region of the Quadiatc: ^33. 

acL, aitena carotis mtcma; ape , articulai facet for the pioctbsns conch loides ; 
aq., articular facet of the quadrate; dm , M. depressor mandibulae; Imp., M levator 
mandibulae posterior; mm<j , maxillomandibular pait of gab^enan ganglion, ob., os 
Basale ; pa , processus ascendcns ; pav , ps^udoangular; pai , parietal; pc , processus 
condjloides; pde , pseudodcnlarv : pf , r. palatma^ facialis; pj processus jugahs; 
pjc , processus mgalis esternus; ppL. processus, pten goideus ; q., quadrate; rtn., root 
of trigeminal nerve; sa. 9 stapedial arten ; sq , squamosal; ay., syndesmotio connec¬ 
tion. 

In Ichthyophis, the processus jugalis is longer than in UraeotypJilus 
and Peter (1898) discovered a quadratojugal bone in it. 

The articulation of the processus ptervgoiileus of the quadrate (or 
the pterygoquadxate where the pterygoid is not discoverable as an in¬ 
dependent bone) with the basiptervgoid process of the os Basale is a 
characteristic feature of Apoda. In Ichthyophis and JJraeolyplilus the 
articulation is by syndesmosis; in the former even in the larval con¬ 
dition, the quadrate does not develop a basal process 1 and therefore 
the quadrate is syndesmotically connected with the basitrabecular or 
basipterygoid process. This may apply also to Uraeotyphlus. In 
other forms that have been studied, viz.. Dermophis (Norris and Hughes 

x However, Edgeworth (1925, p. 235) mentions in his table that 1 basal process * 
forms a joint with the 4 basal plate * m Ichlhyopkts and Peter (1898) also referred to a 
rudimentary processus basahs palatoquadrati. 
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1918, de Jager 1938, 1939), Herpele (Norris and Hughes 1918), Bouten- 
gerula (de Viiliers 1936) the articulation is by the cartilaginous facets 
of the basipterygoid process and the processus pterygoideus of the 
quadrate. A basal process has been described in a Siphonops brazie- 
liense larva (7 cm. long), which is continuous with the basitrabecular 
process by Edgeworth (1925, 1935) but in the same sized larva, Good¬ 
rich (1930, Fig. 509) shows a joint. In Hypogeophis also (Marcus, 
Stimmelmayr and Porsch 1935) a basal process of the quadrate is form¬ 
ed which develops into the adult palatobasal articulation with the basip¬ 
terygoid process. In Scolecomorphus (de Viiliers 1938, p. 9) it is noted 
that Although Scolecomorphus lacks a quadratostapedial articulation, 
it retains the pterygoquadratobabal one which is situated much more 
dorsally and much more closely to the side of the neurocranium than 
in Baulengerula ”, but again on page 11, the author states that fi< There 
is of course just a possibility of Scolecomorphus being neotenic in which 
case the absence of basopterygoquadrate and of a loose attachment 
of the outer wall of the otic capsule may not be due to degeneration 
at all My own sections show that there is a connective tissue strand 
arising from the processus ascendens (text-fig, 13a, pa.) and proceeding 
towards the anterior portion of the basipterygoid process where the 
ligament of the M. 1. m. posterior (Imp.) is also inserted. However, 
in posterior sections (text-fig. 136) arising from the processus pterygoi- 



Text-fig. 13.— Scolecomorphus uluguruenaia Barbour & Loveridge. 
a. Transverse section in the snspensorial region: Xca. 40. 
b. Transverse section posterior to a: Xca. 40. 

abp., anterior face of tbe basipteryogoid process; an., abducent nerve; ape., arti¬ 
cular facet of the processus condvloides; aq., articular facet of the quadrate; bp., basi¬ 
pterygoid process; <•*., connective tissue strand fiom ascending to basipterygoid pro¬ 
cess; gg., gasserian ganglion ; htn. % M. Icvatoi mamUbul&e externus: Imp., $£ levator 
mandibulae posterior: wuf., M. retractor tentaculi: 06 ., os Basale; dmp., origin of M, 
levator mandibulae posterior; or., orifice for a branch of vena capitis laterals in the 
wall ; pa., processus ascendens; pan., pseudoangular; par., parietal; pc., p r o ces s us con- 
dyloides; pde., pseudodentary; pf., r. palatinus facialis; poq*, processus oticus of quad- 
xate; quadrate; m/., ramulus mandibularis intenms facialis; sa.» stapedial artery; 
aq^ squamosal ; vena capitis lateralis. 
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deus is a cartilaginous facet with which a similar facet of the basipterv- 
goid process (bp.) articulates as in Boulengerula . 

The processus oticus (processus eolumellaris of Marcus, Winsauer 
and Hueber 1933) articulation of the quadrate with the stapedial pro¬ 
cess is another characteristic feature of Apoda. In Ichthyophis , Uraeo- 
typhlus (Pl. IV, fig. 2, poq.), Boulengerula , (de Yilliers 1938) and 
in Herpele. it is present; in Siphonops and Caecilia a rudimentary one 
is recorded (Stadtmiiller 1936) while in Scoleconwrphus (de Yilliers 

1938) it is absent along with the stapes. 1 In Dermophis (de Jager 

1939) the processus oticus palatoquadrati is fused with the stapedial 
style and according to her this loss of quadratcfetapedial kinesis has 
taken place within recent times. It is of interest to note that in the 
case of Hypogeophis larva (Marcus, Stimmelmavr and Porsch 1935) 
the processus oticus of the quadrate enters into a temporary fusion with 
the stapedial process. In Ichthyophis embryo (Goodrich 1930) there 
is a processus oticus (rudimentary according to Stadtmiiller 1936) which 
does not establish any connection doisally while in Siphonops larva 
(Goodrich 1930, Fig. 509) the otic process establishes contact with the 
auditory capsule. Edgeworth (1925, 1935) however, differs from Good¬ 
rich ; he does not find an otic process in his larva of Ichthyophis measur¬ 
ing 2*85 cm, but his Fig. 88 of Siphonops larva resembles exactly the 
reconstructed figure 509 of Goodrich where the otic process of the latter 
author corresponds with the processus ascendens articulating by means 
of a joint with the pleurosphenoid region. Incident a 11 v, it may be 
remarked here that the bone labelled by Goodrich in his figure as k f * 
(frontal) should be read as parietal. 

A brief reference may be made to the connection of the processus 
ascendens with the orbital cartilage (taenia nurginalis). The connec¬ 
tion of the processus ascendens with the orbital cartilage has been re¬ 
corded by Winslow (1898) and Edgeworth (1925, 19*33) in L glvtino^m 
embryos, but Peter (1898) who also studied early embryonic stages 
does not. While Edgeworth records the size of the embryo (2*85 cm.) 
the other two authors do not; Edgeworth, however, mentions that his 
embryo is slightly smaller than the one modelled by Peter. There 
is just a chance that the processus ascendens connection might have 
been formed previously and lost in Peter's stage. De Jager (1939a) 
refers to a similar connection (between pleurosphenoid and processus 
ascendens cartilage) in a 11 cm. larva of I. glutinvsus , and further re¬ 
marks that had Peter examined a similar stage he would have disco¬ 
vered it since he did not study stages between 10 and 16 cm. in length, 
while Stadtmiiller (1936) mentions only a partial connection in a 10 
cm. larva of I. glutinosus . When I referred this point to Prof. Good¬ 
rich he informed me that this difference in the behaviour of the proces¬ 
sus ascendens connection may be due to the fact that the authors were 
e xamining embryos of different species of Ichthyophis. This is not so, 
for, both Winslow and Peter secured their material from Dr. F. Sarasin, 
and unless it be that Sarasin's collection itself consisted of two races, 
it is difficult to reconcile the observations of Edgeworth and Winslow 
on the one hand and Peter on the other. De Jager’s account may not 

1 Though do Villiers refers in the text to the absence of a stapes yet In his figure 4 
(p. 14), a stapes is indicated. 
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be taken into consideration since she describes it in a larval form and 
also since the time of appearance of these cartilaginous structures varies. 
I have not been able to secure early embryonic stages, but in the stages 
examined by me of 7. glutinosus , no connection was noticed. There¬ 
fore it may be that as suggested above, Edgeworth and Winslow were 
examining a stage where a connection is present and Peter, a slightly 
older one (as recorded by Edgeworth) where the connection is lost or 
if not, it is a case of variation., 


The glands of the buccal cavity. 


Recently two memoirs have been published on buccal cavity glands ; 
one on Anura (Muller 1932) and another on Urodela (Seifert 1932). 
Leydig (1868) and Wiedersheim (1879) described the glands of the 
buccal cavity of some apodan genera. In Ichthyophis glutinosus, Sara- 
sins (1890) described a set of glands between the two rows of teeth in 
the upper jaw and a set behind the second row of teeth. Both these 
are designated by them as the palatal glands (Gaumendriise). Mang 
(1935) working on Hypogeophis labelled the glands present in between 
the dental rows as the 4 4 interdental ” glands while those behind the 
second row of teeth as the “ intermaxillary ” glands. But Fahrenholz 1 
(1934) described in Umeotypklus menoni , a few glands distributed almost 
mediolongitudinally starting slightly anteriorly to the choana as the 
intermaxillary glands comparable with those found in Anura and Uro¬ 
dela ; this set is obviously in addition to the set found in between the 
teeth rows and that behind them. He did not refer to the “ Gau- 
mendriise ” in U. menoni but suggested that an examination of the 
zwisekenkieferdriise 5> in other apodan genera would be very desir¬ 
able. In the case of 7. monochrous and also in 7. glutinosus , the inter¬ 
maxillary glands as described by Fahrenholz for Uraeotyphlus are absent 
(Mahadevan 1936). La U. narayani (text-fig. 3, inmf ) and U. menoni, 
an extra set is added on in the palate which opens into the buccal 
cavity in a median groove as described in some Urodela (Seifert 1932)* 
Mang (1935) however, did not refer to this gland in Hypogeophis and 
obviously it is absent and as already pointed out, the second set corre¬ 
sponding to the ce Gaumendriise ” of Sarasins, is labelled by him in Hypo¬ 
geophis as intermaxillary glands. The nomenclature I have adopted 
is as follows: 


L shttimnus 
(Sanutoa lb 90 ). 

T.mnochrom 
{Mahadevan 1936), 
Uimemmi 
(Fahrenholz 
ff. narayani 
(BAzottwasel). 

H. ochrocephala 

$m*veri , ' " , 


Gaumendriise l. bet- Gaumendriise 2. be- No Intermaxillary of 
ween teeth rows, bind second teeth Fahrenholz. 
upper jaw. - row., 

interdental glands .. Intermaxillary glands- Absent. ' 


No reference, „» No reference ,. 

interdental glands . . Postdental glands .. 


Ditto 

Ditto 

Ditto 
Ditto., 


Ditto 

Ditto 

Ditto 

Ditto 


Present. 

Present. 

Absent. 

Present; differs 
from that . in 
Wr&cfrpMus: 
Absent. ■ ■ . 

Absent. ... 


& ^ Mnjfo&aakty mention the Bour'ce of hk ifcfctferiat a 

iwt BMMWe that both of os have 


atad if 

. ■ - ; > - r —.—■. 

V, imroAptni which for a long time the authorities, 

Kottayw. fi. wejk ihe of V+ 
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Both the interdental and postdental glands resemble each other 
in histological details and the name suggested therefore is more for 
topographical convenience than for histological differentiation. How¬ 
ever, the intermaxillary glands of D. memni and U. narayani differ 
considerably from the other sets described above. A comparision of 
the interdental or postdental of I. nionochrous or 77. narayani (PL VI, 
fig. 1, indg., pdg .) with the intermaxillary of 17. narayani (see text-fig. 
3, inmf.) reveals at'once the points of difference. As in 77. menoni, 
each gland in 77. narayani also is composed of single layered glandular 
epithelium and opens into the buccal cavity by a convoluted duct. 
While in the younger specimen examined the duct is short and opens 
directly from the gland above into the mouth, in aged individuals the 
gland is enlarged and the duct follows an oblique course. 

In Scolecomorphus (PL V, fig. 4 and text-fig. 4, inmf.) a well deve¬ 
loped set of glands is present between the sphenethmoid region and the 
postdental glands (pdg.) resembling the dorsal glands (ng.). These 
open into the buccal cavity posteriorly and are topographically com¬ 
parable with the intermaxillary glands of Fahrenholz, and I have there¬ 
fore designated them as the intermaxillary glands. 

The true palatal glands (Palatinaldruse Mang 1935, Racliemlruse 
of Anura, Oppel 1900) described as occurring behind the choanae in 
Hypogeophis are absent in I. glutinosus, I. monochrous and 77. narayani. 
No reference is made to these glands in 77. menoni by Fahrenholz (1934). 



Tnxr-TO. U.—Scolecomorphus ulugurwtms Barbour & Loveridge. 

Transverse section showing Bursa:angola^ oris: X5& \ 
baa., Bursa angularis oris; dm., M. depressor mandtbula«; /.» frontal; hna, t M* 
levator mapdibul&e anterior ;, map., i ^ ; max., r. marillaris V ; mco., M. 

constrictor orbitalis; ab. t os Baaale; pc * orbital cartilage ; ophthakaioua pro- 

fundusV ; par:, parietal ; %ds,, pieuroepheaoid portion of os Basal©; squamosal ; 
fe.,tE»b»cuIar earatoge, w'v 1 ■■Vxf : 4 
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The choanal glands (Choanendruse, Saiasins 1890) in U. miayani 
(PL VI. fig. 6. chg.) open into the choana as in L glutinosus and I. mono - 
chrous . Again no reference is made to this in U. mevom (Fahrenholz 

1934) . The presence of this gland is recorded by de Jager in D. mem- 
canus and not in D giegoni . In Heipele, opening into the choana 
there are a few choanal glands ; in Scolecomotphas the choanal glands 
are similar to the intermaxillary glands of Fahienbolz and open into 
the posterior poition of the choana and Boulengeiula also possesses a 
set of choanal glands. 

The dental and sublingual glands (dentaldruse, bubhngualdruse Mang 

1935) are disposed in U. nurayani (PL VI, fig. 1 , rfg.) as m Hypogeo- 
phit>. 



Text-pig. 15. —Etrpde ochrocpphala, (Cope) 

Transverse section showing oral mucous glands: x 55. 

- , «£» wotis interna; am., angle of mouth; hr , brain; cp , “ caput preoi- 

mtale of M. 1. m. mtemus; frontal; Ima , M Ie\ atoi mandibulac anterior; hni., 
^ •terotor mandibulae mtemus; map,, m<i\illopaUtino ; wujc , r. maxillans V , ob , os 
iSasale; oe., orbital cartilage; op., r. ophthalmicus profundus V, ox/., oral gland; pat , 
Parmwu; p/., r. palatinus facialis; q., quadrate; *q., squamosal; tcL, vena capitis late- 

The bursa angtdctrzs oi i6 (Fuchs 1931).—The occurrence of a bursa 
angularis oris has already been noted among Anura and in some am- 
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mote examples (Fuchs 1931). I have already noted (1934) that this 
structure is absent in Ichthyophs and Uraeotyphlus. In Scolecomor- 
pJiU6 (text-fig. 14, bao ), however, it appears as a lymphocytic accu¬ 
mulation between the anterior end of the squamosal (sq.) and the com¬ 
pressor muscle of the orbital gland ( mco .) and soon a ca^ ity is noticed 
in it when the M. levator mandibulae anterior (hna.) is situated dor- 
sally to it The cavity of the gland ( ? ) does not communicate with the 
buccal cavity as m anuran examples. Posteriorly, this structure dis¬ 
appears at the angle of the mouth. 

In Heipele, a set of mucous glands appears m between the M. levator 
mandibulae mtemus (text-fig. 15, Imi.) and the “ Caput preorbitale ” 
(cp.) of the same and the M. levator mandibular anterior (Ima.) just 
above the maxillopalatine bone (map.). Posteriorly they open into 
the buccal cavity. These are different histologically from the bursa 
angularis oris, but their anterior position and their opening into the 
buccal cavity are rather significant. These are obviously mucous glands 
of the skin which have migrated far internally. 

The tongue. 

The apodan tongue is a padlike n-shaped structure in the anterior 
portion of the floor of the mouth and is incapable of eveision as in 
Anura. The earliest reference made to the apodan lingual organ is by 
J. Muller (1831) where he referred to the bilobed papillae in Ichthyo¬ 
phis. Sentzen 1 described the tongue of Caecilici tentaculaia , while 
Widersheim (1879) referred briefly to the elevated lateral portions of 
the tongue of C . Iwnbricoides (0. gracilis). 

Teipel (1932) gave a complete account of the development of the 
tongue of Hypogeophis and also its adult structure. Both Marcus 
(1932) and Teipel remark that in a transverse sectional view the tongue 
of Hypogeophis is roughly divisible into lateral and median parts. The 
median part is highly vascular and glandular while the raised lateral 
parts are free from glands but the genioglossus muscle is inserted into 
them aiding the animal in iexpiratory activities. 2 This exclusive differ¬ 
entiation of the tongue into a median glandular and a lateral muscular 
part is disproved by Mang (1935) for he says (p. 304): 

Vier Quexschnitte dieser Serie sind in der Zungenarbeit von Teipel 
in der Abb. 3 veroffentlicht. Auch in seiner Abb. 2 ist eine 
a graphische Horizontalrekonstruktion der Zunge von dieser 
Serie gemacht, urn zu ziegen, dass die mittlere Zunge nur 
vom von Driisen erfullt ist, und wie sich die Driisen erst weiter 
hinten und beim erwachsenen Tier auch auf die seitlichen 
Zungenteile erstrecken. Dabei muss die&e Zeichnung fur die 
Driisen als unvollstandig bezeichnet werden, da seitlich die 
Driisen sich uber die Zunge hinaus erstrecken. 

However, it must be pointed out that the few scattered glands to which 
Mang refers appear only posteriorly to the insertion of the muscle in the 
lateral part. 

1 Quoted by Teipel (1932). 

* Marcus hae> informed me (in* litt.) that he does not agree with the views of Kallius 
(1901) and Gegenbaur (1S94) that the glandular activity was the primary cause of the 
musoularisation of the tongue. 
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In the ease of I. glufitwsns , /. monochrovs (Ma hade van 1936), DL 
meuovi (Chatterjee 1936) and U. mi my am. the pad-like tongue ob¬ 
serves the shape of an inverted IT. Further, the tongue in Ichthyojmis 
(PL Y. fig. 3) and Vmeotyphlus (PL VI, fig. 2) is not divisible into 
median glandular and lateral museular parts, but the two lateral limbs 
of the f)-shaped tongue project posteriorly. The tongue proper is 
covered over by stratified epithelium ($e.) on the surface of which open 
a large number of glands (PL V, figs. 2, 3, Ig.) and the latter are not 
supplied with sphincter muscles as in Hypogeophis (Teipel 1932). The 
glands are larger and are more vertically elongated in 7. monochrous 
(PL Y. fig. 3, ly .) than in /. ghitinovis and U . narayani. These tongue 
glands show quantities of mucus which can be stained by niucicarmine 
and obviously this secretion keeps the surface of the longue moist, 
probably aiding the animal in deglutition. In U. narayani, the ante¬ 
rior tip reveals in sectional views (PL VI, fig. 1) a large number of blood 
vessels in the ventral aspect and a set of glands (Ig.) dorsally; in the 
prechonnal portion, the lateral parts (Pl. VI. fig. 2, It.) of the tongue 
are separated by the mesial ciliated pharyngeal portion. Buccal glands 
(pg.) occur in this middle portion (the postlingual glands of Mang) and 
thus a transverse section gives the spurious appearance of the tongue 
being divided into lateral muscular and mesial glandular parts. I do not 
consider this mesial section as a part of the tongue for, it correctly 
belongs to the pharyngeal region. Further, I am inclined to believe 
that the central glandular part described by Teipel (1932) in Hypo¬ 
geophis tongue is reallv the pharyngeal part with its glands. Where 
the lingual muscle,—M. genioglossus appears (M. hyoglossus being 
absent from the tongue of Apoda so far examined), the major portion 
of this enters the lateral part as in Hypogeophis while a few fibres proceed 
to the median part also. 

The mucous glands referred to above in the tongue make their ap¬ 
pearance only in late larval life of I. glutumwt . Mang (1935) points 
out that in his preparations of stages 18 and 19 of Hypogeophis the 
tongue is lined by simple epithelium (single layered; he does not men¬ 
tion if it is ciliated as in Ichthyophis ), but the epithelial cells are loaded 
with vitreous mucus. At any rate the glands seem to make their ap¬ 
pearance in the next si age, 50 (7 cm. Iona larva).—a stage where the 
external gills are still persisting. According to him an invagination 
appears in the determined area and the cells commence to secrete mucus. 
In I. gluiinosus on the other hand, it is the embryonic stage which 
is branchiate as already remarked, measures 6-7 cm. in length and 
obviously the time of development of the glands does not follow that 
in Hypogeophis . I have examined in this connection a young stage of 
U. narayam that I have with me (9 cm.), in this all the adult features 
have already made their appearance but only they have not grown 
to their maximum size. The tongue and the associated glands and 
the glands of the buccal cavity including the intermaxillary (though 
feebly) have made their appearance. Uraeotyphlus as compared to 
Iekthyophis , has a greatly abbreviated larval life, for the appearance 
of most of the characters like the tentacle, nasolacrimal ducts and the 
complete development of the eye muscles which only develop in late 
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larval life of Icldftyopftis , aie compressed into the very early larval life 
or they may even appear in the embryonic condition. I am inclined 
to believe that the embryonic life of U. mrayani is very short and most 
of the ohaiacteis enumerated above are Leialdec? in this stage and when 
the larva is hatched, it is supplied with the full complements of an adult 
individual, only not so completely. This point can be confirmed only 
after examining embryos and as more material becomes available. 
I hope to study the early development of this interesting apodan type. 

In Z). gregoiii. the lingual organ is well developed and in the choanal 
region (PL VI, fig. 3) the entrance of a few fibres of the genioglossus 
muscle into the central pharyngeal region can be made out. The glands 
are unifoimly distributed in the tongue. 

In H. ocftrocepftala. anterior sectional views reveal the presence of 
large sublingual glands and the tip of the tongue appears as a projec¬ 
tion. Photomicrograph (PL VI. fig. 4) shows the lateral muscular 
poition (It.) free from glands and the central edited pharyngeal region 
full of glands ( pg .). It can also be seen that a few fibres of the genio- 
glossus muscle enter the middle portion. Posteriorly, in the middle 
of the pharyngeal region, a groove appears into whicli the glands open. 

In ficoleeomoi'plnia, since the second row of teeth is absent in the 
lower jaw, the anterior sections reveal a large number of sublingual 
glands extending between the jaws. The tongue no doubt observes 
the shape of an inverted U, but is not raised above the level of the jaw. 
The muscles (PL V. fig. 4) are inserted into the lateral aspect while 
the glands occupy the central ediated area. In Boulengentln also (PL 
VI, fig. 7) the same features are noticed. 

The study of the tongue in the Apoda reveals that the distribution 
of the lingual glands is rather inteiesting. In the tip (i.e., at the ante- 
lior end of the fl-shaped tongue) a set of glands is always present. In 
the lateral poi cions of the tongue, the genioglossus muscle is predomi¬ 
nantly noticed ; the absence of glands from this part is noticed in Uraeo- 
typhlvs , Herpele , Scolecomorphu >s\ Boulengerula and Ichthyopftis . while in 
Dmnopftis glands are also seen in the lateral parts. 

According to Teipel (1932), three nerves enter into the tongue. The 
hypoglossal (XII) innervates the genioglossus muscle and the glosso¬ 
pharyngeal (IX) enteis the median portion of the tongue. A ramulus 
from the united mandibular nerve (choicla tympani VII plus ramus 
mandibulari interims V) passes into the tongue as ramus lingualis. 
The lingual inneivation by a branch of the chorda tympani is an import¬ 
ant feature, for in this feature the Apoda simulate the higher tetrapo- 
dous forms (see Cranial nerves). 


The Olfa<tory organ and associated glands. 

The first cavity that we meet with in the anterior region of the olfac¬ 
tory organ is what Wiedersheim (1879) described as the oavum nasale 
principale. In the case of /. glutinosus (Wiedersheim 1879, Walds- 
ehmidt 1887, Sarasins 3890), Geoirypetes (Norris and Hughes 1918), 
Dmnopftis (Norris and Hughes 19L8, de Jager 1939), /, monoeftrom 
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and Scolecomorphus uluguruensis . owing to the development of an emi- 
neutia olfactoria (processus oonchoides, composed of projections from 
prevomer and sphenethraoid bones), the cavrnn nasale principale is 
incompletely divided into a median and a lateral chamber. According 
to Sarasins (1890). the lateral part is composed not only of a sensory 
part in which glands of Bowman are present, hut also a ciliated respi¬ 
ratory part. Thus it is incorrect to say that the lateral part is purely 
respiratory, as de Jager (1939) has described. She noted that (p. 194) 
Ck The median olfactory part consists of olfactory cells which are absent 
from the lateral respiratory part with its cubical epithelium and mucous 
cells (Fig. 1). This typical division of the cavum nasale principale into 
two parts has been universally stressed ”. It should be noted here 
that the typical division of the cavum nasale principale is seen only 
in cases where an eminentia olfactoria is developed (see text-fig. 4, 
mcp.. Icp .) and in these the lateral portion is composed of not only res¬ 
piratory but also olfactory epithelium. However, in an account of 
the olfactory organ of H. rostratus, Laubmann (1927) has not referred 
to a sensory or respiratory part but simply describes the cavum nasale 
principale (Hauptnase or chief nose) as formed of a lateral nose and 
a median one with a sulcus differentiating them. Marcus (1930) has 
also referred to the ** Hauptnase ” but does not allude to the physiolo¬ 
gical separation. This condition has also been noticed in 0. gracilis , 
V . oxyurus , Chthonerpeton indi&tinctum , 8. ammlatus (Wiedersheim 
1879) Herpele and Caecilia (Norris and Hughes 3918) and U. mrayam 
(text-figs. 1. 3, 8, 9, mcp., Icp.) and B. boulengeri. 

A second cavity which we meet with in the sectional views of the 
apodan head in the narial region is the “ Nebennase ” of Wiedersheim 
(1879) or the organ of Jacobson (Sarasins 1890). Laubmann (1927) 
described this cavity as “ Tastnase 11 or the organ of touch in the nose 
of H. rostratus . Marcus (1930) doubted the validity of this interpreta¬ 
tion and therefore called this cavity as “ Nebennase ” (secondary nose), 
and I have followed the nomenclature employed by Wiedersheim and 
Marcus. The “ Nebennase ” opens into the tentacular sac by two 
ducts (text-figs. 1, 2, 8, 16, nld .) and internally, it (text-fig. 9, nn.) opens 
into the mesial or into the lateral part of the cavum nasale principale. 
As regards the internal opening, it is significantly pointed out by Norris 
and Hughes (1938) that kt The development of a processus conchoides 
produces other modifications of the nasal topography. Jacobson’s 
organ [" Nebennase"], which in Herpde and Caecilia (figs. 8, 9, 10) 
connects with the mesial portion of the nasal chamber, in the other 
type communicates with the lateral portion (figs. 6, 7, 10)”. 

The two ducts opening into the tentacular sac, called ce Tranen- 
rohrchenen” (lacrymal ducts) by Sarasins, were first discovered by 
Leydig (1868) in S. annulatus and C. gracilis and were called by him 
“ falschen Nasenoffhung ” (pseudonasal opening). Wiedersheim (1879) 
described the two ducts of the “ Nebennase ” opening into the tenta¬ 
cular sac as tentacle canals for he thought that these emptied the secre¬ 
tion of the glands surrounding the “ Nebennase ” (which he therefore 
erroneously called the “ tentakeldriise ”) into the tentacle sac and Qreeff 
(1884) working on Z>, thomensis confirmed the observations of Wieder- 
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sheim. Laubmann (1927) differed from tliebc two authors and called these 
two ducts as Tastnasenrohichen " and ascribed a different function 
to the “ Nebennase \ On account of the constant exsertion and with¬ 
drawal of the tentacle, a certain amount of air gets into the ” Nebennase ” 
through the Tastnasenrohrchen " and the former is thus enabled to 
function as an “ Organ of touch " and he therefore, called the Neben¬ 
nase’* as k * Tastnase ” (the nose where the seat of touch is located). 
According to this author, then, the air that is taken in through the 
anterior nares and also through the tentacular nasolacrimal ducts helps 
the animal in olfaction, in feeling and also in respiration. 1 Marcus 
cautiously remarks (1930, p. 662): 

Ob der Tentakel ein echter k Tastfiihler 9 sei, also erhebliche Tacktile 
Reize vermittelt. lasse ich dahin gestellt. 

and further notes that during borrowing, the anterior nares close up 
and air is led into the nose by the tentacular ducts (“ Nebennasen- 
rohrchen ”) for respiration and olfaction and when the latter close 
up, air enters through the anterior nares. This ingenious explanation 
will hold good in a form like Iiypogeophis where the tentacle is far behind 
the anterior nares; but in those cases where the tentacle and, there¬ 
fore, the openings of the nasolacrimal ducts are below the anterior 
nares as in Vraeotyphlus, air cannot be led in during borrowing (pro¬ 
vided these animals lead a subterranean life) for both inlets will be 
closed. In fact, Ichthyophis is not a borrower at all. for all the speci¬ 
mens collected so far are from under decaying vegetation or wood in 
moist surroundings. Therefore, these Apoda may be described as 
‘‘ surface cryptic ' ,1 forms. 

In U . narayani , the " Nebennase ^ (text-fig. 16, nn.) is elongated 
longitudinally and its two ducts (nasolacrimal ducts, see text-figs. 1, 
8, nld.) open into the tentacular sac as in other forms. The internal 
opening into the median part of the eavum nasale principale is situated 
by the side of the sphenethmoid. 

The organ of Jacobson is also described by Laubmann (1927) and 
Marcus (1930. Fig. 5) in Hypogeophis . Thi* is a diverticulum (Laub¬ 
mann. Figs. 9a, 96 and 9c) of the eavum nasale principale opening into 
the latter and in the same region the opening of the Nebennase v can 
also be seen. According to this author, the Jacobson s organ is deve¬ 
loped as a result of the mechanical rotation of the nasal organ. Such a 
structure is not noticed by me in U. mrayani and also by other workers 
in the genera examined by them. 

Sarasins (1890) described a third cavity which they called Clioa- 
nenschleimbeutel 99 and Wiedersheim (1879) also described this third 
cavity in association with " Nebennase M . De Jager (1939) mentions 
that Laubmann (1927) does not refer to a (w Choanenshleimbeutel 1,1 ; 
however, we read in Laubmann that in the choanal region there is a 
cavity with a valve opening towards the choana. Marcus (1930) des¬ 
cribing the same animal as Laubmann, noted that a posterior portion 


1 Sarabins (1800, p. 199) had already noted that the nasolacrimal ducts led air 
into the nose, but could not ascribe any fuiution to it. 
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of the olfactory sac could be homologised with Sam si ns' * e Choanen- 
shlcimbeutel ,9 . He says (p. 679). 

Durch die eben beschruebene Falte im hinteren Nasengang (Choa- 
nenschleimbentel der Yetlei Sara&in) ist ein Mechanismusge- 
geben, der wic eine Yentilkl^ppe die hauft bei der Ansatiming 
in jede der beiden Nasenteile diiigieien kann. 



Text-tio. 16.— npU'QhfpM'ts nnaijanS Pcohaehar. 


The oltaelors organ from ventral aspect: th' wall of th ft “ Choancn&chleimbeutel M 
is cut to sho^v the cavities inside. Only on» tn*»oldct«mal duct is visible: X*24. 

cco., eavitv of the “ ClioanenschleimbeuU 1 " into which choanal glands open: 
cc'ifi., cavity of the “ Choanen'schleimbeutel ’* • "7/., rboana; rnp„ eavura nasal? prin¬ 
cipal?; c^., Ohoanenschlelmbeate^ ,, ; nhL, i&tuWnmal duet; mi., kt Nebeimase ” ; 
i/M)., the bend of “ Nebennase v before it opens into ** Choanen'schleimbeutel '*; te. t 
tentacle : to., tentacular orifice ; valve. 

The occurrence of this choanal chamber (test-figs. 3, 4,16. csb.) with a 
valvular flap (rrr.) is a common feature among the apodan genera studied 
by me. 

The vasal glamh. —Tn addition to the glands of Bowman in the 
olfactory epithelium, two more sets of glands can be identified in the 
nasal region of Apoda generally. These are, (1) Nasal glands (Nasen- 
driise) sitnaied dorsallv or doisolnterally (PL Y. fig. 4 and text-figs. 3, 
4, 9, ng.) in posterior sectional views to the cavum nasale principal? 
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opening into the latter by duets. The^e were first deseiibed by Wiedei- 
shoim (1879) in S. nunulatvs . C. gracilis and H . iObtratHs, V oxynnts 
and Chlhoneipetoh inflistinctum. The presence of the bame ^as noticed 
bv Sarasins (1890) in 7. gluthtosus and thev are have been designated as 
k dorsale Diuse " m H. iosfratus bv Laubmann (1927). hi Ha /W*, 
Norm and Hughes (1918) delineate these glands in their ha. 8 * nd 
I have also observed them in my preparations. In D. hteiicosm^ Non is 
and Hughes represent them in their figs,. 5, 6 and 7 and de Jaaei (1959) 
also confiims this both in D. mejicanus and D . gieqoni ; I have observed 
their presence in the latter species also. In Boa]engerul<t and ftcdlecoutor- 
phm. my sectional views show well developed glands as also in 1. wouo- 
chrous. Obviously, the glands occur uniformly in the Apoda. (2) The 
glands of the “ Nebennase " (Nebennasendriise). Wiedersheim (1879) 
described the glands opening into the Nebennase " as the tentakel- 
driise” for, the two ducts of the k * Nebennase ” were thought to arise 
from these glands and open into the tentacle sac. Sarasins (1890) 
described the glands opening into the ’ e Nebennase as the “ Druse 
der Jacobson’sche Organ Norris and Hughes (1918) followed Sara- 
sins’s nomenclature. Laubmann (1927) described m 27. ro&tratus Tasi- 
nasendriise associated with the Tastnase De Jager (1939) noted 
that these glands open into the choanal chamber in D. mexicanus 
while in D. gregorii , few glands are embedded in the ‘ £ ventrolateral 
wall of the choanenshleimbeutel into which they open '\ unlike what 
has been described by Wiedersheim, Sarasins and Laubmann, where 
the glauds open into the secondary nose. In U. mrayani , a large num¬ 
ber of glands (text-figs. 3, 9, mg*) surround the lateral part of the 
Cfc Nebennase *' and open into it. 


The tentacle. 

Englehardt (1924) and Laubmann (1927) put forward the view that 
the tentacle in the Apoda is an organ of touch (“ Tast-organ But 
Marcus (3930) pertinently points out that it is a tu Klopf-fuhlei " helping 
the cryptic animal in respiration and smelling. He says (p. 659). 

Dagegen ist es sehr wahrscheinlich, das die Klopf-fuhler der unter 
der Erde bohrenden Blindwiihle des Atmen und Reichen 
durch die Nebennase erlauben, wenn die vorderen Narinen 
fest verschlossen sind, indem sie freien Atemraum sehaffen. 

"Wiedersheim (1879) gives a dissected horizontal view of the M. retractor 
tentaculi in C . (Urucotyphlus) oxyurus, where the tentacle enclosed in 
the tentacular canal into the tip of which the opening of nasolacrimal 
ducts, orbital glands and glands of the nasal region are shown. In 
the case of Ichthyophis (Sarasins 1890. Englehardt 1924), it has been 
noticed that the tentacular part (stopsel) which projects beyond the 
skin is covered partially at its base by a fold of the same (tentakelfalte) 
which extends internally also; this tentacular fold to which the re¬ 
tractor muscle is attached moves up and down in the, tentacular sac 
(tentakelsack). The tentacle is retracted by the M. retractor tentaculi. 
Sarasins (1890) ascribed the exsertion of this to erection, but Marcus 
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(1530) in this connexion noted that the M. compressor glandulae ocnli 
functioned not only as a compressor of the gland but also as a protractor 
of the tentacle. 

In Uraeotyphlus , the external tentacular fold referred to above is 
absent and the tentacle itself is short and blunt, and I have not been 
able to detect any sensory innervation. 3 

The homology of the retractor muscle which controls the activity 
of the tentacle has not been definitely settled. Sarasins (18901 was 
doubtful whether it was a part of the rectus internus or a modi¬ 
fication of retractor bulbi. Marcus (1910) also believed in the retractor 
bulbi modification. Norris and Hughes (1918) described in the case 
of Herpele and CaeeiHo that the retractor muscle was a modified rectus 
ext emus muscle. Edgeworth (1935) considered it to be a modified 
retractor oculi. De Jager (1939) referred to the retractor muscle as 
a modified rectus externus. It is known in all these cases, that the abdu- 
cens nerve innervates the rectus externus and also the retractor bulbi; 
it is natural therefore, to expect one of these muscles to be modified into 
a retractor tentaculi. In all the cases so far examined in IchthyopMs 
(Sarasins 1890, Norris and Hughes 1918, Englehardt 1924), Dermophis 
and Geoirypetes the M. rectus externus is present and the retractor 
bulbi is absent (vide Eye muscles, where I have shown that the re¬ 
tractor bulbi of Norris and Hughes, is a rectus medialis), and it can be 
surmised that the latter muscle is converted into the retractor tenta¬ 
culi. But in those forms where the eye muscles are completely de¬ 
generate (Herpele. Caecilia , Scolecomorphus. Boidengenda) one of the 
two muscles innervated by the abducens may have been transformed. 
But in IchthyopMs , it has been shown by Englehardt (1924) that the 
retractor muscle is double, and is separated by a connective tissue 
layer (see also Norris and Hughes 1918, fig. 19) and therefore, finds 
comparision with the double retractor bulbi of Triturus. Such a 
double condition, I have also noticed in Uraeotyphlus , I. monochrous , 
Scolecomorphus , Dermophis and Boulengerula , suggesting thereby that 
in forms where the eye muscles are degenerate, the M. retractor 
tentaculi may be a modified retractor bulbi. As in 7. glutinosus, the 
double nature of the retractor muscle becomes obvious when the rectus 
internus passes through the former in 7. monochrous , Dmnophis and 
Uraeotyphlus. In the latter the muscle ends in the region of the optic 
foramen as in Dermophis . In Scolecomorphus , a large M. retractor 
tentaculi (.sec text-fig. 4. mrtf) is noticed and in addition to this, there 
arises one (mi1 z ) from the tentacular fold which is separated from the 
retractor by orbital glands (og.). Postchoanally these two merge into 
each other and are surrounded by the compressor muscle. The re¬ 
tractor muscle is inserted on the os Basale ventrally to the trigeminal 
foramen. In Boulengevula , the retractor insertion into the tentacle is far 
anterior and in the choanal and postchoanal regions the muscle is no¬ 
ticed in two parts being separated by orbital glands. Posteriorly the 
double nature is retained and the muscles postoptically are inserted 
into the os Basale. 


1 1 have not uaed any facial htaiim for detecting ^nsory innervation. 
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The eye and its muscles. 

It is well known that in the Apoda, the eve may he covered over 
completely or it may he visible externally. Structural degeneration 
naturally accompanies the condition where the eye is hidden as in flV?*- 
/Wc. Coecilia. Scolecomorphuh, etc. 

Wiedeusheim (1879) briefly referred to the eye of Njihonops. 

While de Jager (19:19) remarked that the eye was degenerate in 
Dennoplth , I find that the eye is well developed with all its six muscles. 
Noriits and Hughes (1918) clearly demonstrated this and 1 reproduce 
a photomicrograph (PI. VI. fig. 5) to show’ a well developed eye and 
the associated structures like eye muscles (ew.). orbital glands ( og .). 
1L letractor tentaculi (mrt.) and optic nerve. 

In Boahngenda. Nieden (1913) noted that the Augen unter den 
Sehadelknochen verborsen " and de Yilliers (1938) also remarked that 
in Boulengenila . “ The eye is totally degenerate and hidden beneath 
the paraquadrate as in Scvlecomorplntb " confirming the observations 
of Peter (1908. Fig. 8). Nieden made the same remark about Scole - 
comorphus, and obviously de Villiers follows that author in saying that 
the c totally degenerate * eye is hidden below the paraquadrate (squa¬ 
mosal), which however, appears only posteriorly, nor is it hidden for 
that matter under any bone. The photomicrograph reproduced (PI. 
V, fig. 1) show's that it (e.) is directed towards the lower jaw and is de¬ 
void of a lens, of eye muscles and nerves including the optic. Towards 
the maxillopalatine bone, the eye is partially surrounded by the tenta¬ 
cular sac into wdiich the orbital glands (og.) open. After the eye dis¬ 
appears from sections, the M. retractor tentaculi appears attached to 
the w'all of the tentacular sac. 

In the case of Kerpele examined by me. the eye is not only degene¬ 
rate but is also hidden under the maxillopalatine bone. 

In Z7. narayani , the eye is well developed both in the young and 
the adults examined as in 7. glutinosus and 7. momchrous. The photo¬ 
micrograph (PI. VI, fig. 6) passes through the optic nerve (on.) region 
and in the eye. a sclerotic, choroidea (pigment), iris, retina, cornea and 
lens (not seen in figure) can he clearly made out besides some of the 
eye muscles. 

As early as 1868, Leydig described four eye muscles in Siphonops , 
but Wiederslieim (1879) does not refer to them. Sarasins (1890) des¬ 
cribed in 7. glutinous six eye muscles; four rectus and two oblique 
in association with a retractor tentaculi which probably is a modified 
II. retractor bulbi. Marcus (1910) found all the eye muscles in 
Hypogeaph is larva including a levator bulbi muscle (compressor muscle 
of the orbital gland). He also described a 11. retractor tentaculi which 
he derived from the retractor bulbi ( c.f . the tentacle). Norris and 
Hughes (1918) described in De))itophia six muscles: superior and in¬ 
ferior oblique (dorsal and ventral oblique), superior and inferior rectus 
(dorsal anrl ventral rectus), a rectus externus (r. lateralis) and a rudi¬ 
mentary retractor bulbi. A rectus intemus (r. medialis) is absent, 
while a retractor tentaculi is present. According to the same authors 
in Geotrypetes, all the rectus and oblique muscles except r. intemus, 
and a retractor bulbi and two retractor tentaculi muscles (a M. retractor 
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tentaculi and a M. retractor of the tentacular sheath,—the latter 
considered by them to be a modified r. intemus) are present. In Her- 
pole and Caecilia the eye muscles are absent; however, the tentacular 
muscle is described as a modified II. rectus externus. 

Englehardt (19*24) in his account of the tentacle and eye of /. glu- 
tinosus, records six eye muscles. AVliile the obliquus superior is lost 
between the ethmoid cartilage and orbital gland, the inferior oblique 
is lost between the retractor (R2) and orbital gland ventrally. Of the 
rectus muscles, the medialis entls in the connective tissue between the. 
retractor and orbital gland ; the lateralis in between the orbital gland 
duets an retractor; the superior and inferior end between the com¬ 
pressor and orbital gland ducts. According to the same author the 
oculomotor innervates the rectus and obliquus inferior muscles. 

Edgeworth (1935) followed the works of Norris and Hughes (1918) 
and Englehardt (1924) and recorded that the ocular muscles and nerves 
were present in Ichtkyophis, Dermophis and Geotry petes. while £ ‘ in 
Caecilia and Herpele the eye is partly or fully covered by maxilla and 
is rudimentary A retractor tentaculi innervated by abducens nerve 
and homologised with the retractor bulbi (retractor oculi) of Xlrodela 
and Anura is also recorded. 

de Jager (1939) reported (erroneously) that all the eye muscles 
have degenerated in D. mexicanus and D. gregorii except the r. externus 
which has become the M. retractor tentaculi. 

Both in I. monoch'ous and 27. narayani , all the eye muscles are 
present,—two oblique and four rectus muscles. Tracing the sections 
rostrocaudally, in U. narayani, it is noticed that the oblique muscles 
appear arising from the connective tissue covering the maxillopalatine 
towards the eye. While the insertion of the obliquus superior is no¬ 
ticed on the eve-ball in the anterior sections, that of the inferior ap¬ 
pears more posteriorly. Between the o. superior and inferior and en¬ 
closed within the orbital glands, the rectus intemus is seen. In a 
region where the rectus intemus enters the m. retractor tentaculi, the 
insertion of the o. superior and inferior and the rectus inferior can be 
seen. Posteriorly, the r. superior and inferior enclosed within the 
orbital glands and the rectus externus inserted on the eye-ball can be 
made out. The rectus intemus passes through the M. retractor tenta- 
ctdi as in I, gluimosus (Englehaidt 1924) and along with the rectus 
superior is lost between the orbital gland, M. retractor tentaculi and 
the compressor muscle. The rectus externus and inferior become so 
thinned out in the region between the connective tissue spanning the 
orbital and trabecular cartilages and the compressor muscle that it is 
difficult to trace them further. In both Ickthyophis and Uraeotyphlus, 
a retractor bulbi is absent as such and is modified into the tentacular 
muscle. However, according to Norris and Hughes (1918) in Geotry - 
petes and Dermophis , a rectus intemus is absent and they note that 
in these two (p. 507) ^ a delicate muscle slip follows the optic nerve 
frota the retractor tentaculi to the eye-ball, probably a retractor bulbi 
Moreover, in the case of Geotrypetes, the retractor of the tentacular 
sheath is homologised with the rectus intemus because of position and 
innervation. In Ickthyophis, the same authors state that the eye 



1941.] L. S. R am as w ami : Cranial Morphology o/‘Uraeotyphlus. 179 

muscles are as described by Sarasins (1890, Fig. 72, four rectus and 2 
oblique). It is clear therefore, that Norris and Hughes have accepted 
the muscle passing through the retractor tentaculi to the eye-ball as 
rectus intemus in Ickthyophis (see their Fig. 19) to which, however, 
they assign the name of a retractor bulbi in Derwophis and Geotrypetes 
and thus deny the presence of a rectus internus. Having examined 
Dermophis. IcJithyopMs and Uraeotyphlus, I am convinced that the 
muscle designated as retractor bulbi by Norris and Hughes is actually 
the rectus intemus which, as described by Englehardt passes through 
the retractor muscle and therefore, contrary to the observations of 
Norris and Hughes and de Jager, all the eye muscles are well developed 
in Dert/tophis. 


The lower jaw. 

Sarasins (1890) did not describe the lower jaw bones in detail but 
noted that it is composed of a dentary and an articular and that the 
inner tooth row belongs to the opercular (spleniale). Marcus, Win- 
sauer and Hueber (1933) described in the case of Hypogeophis , a pos¬ 
terior gonial and an anterior dentary. The dentary carries the two 
rows of teeth. The gonial with which the articular fuses to form a 
uonioarticular, in the region of the suspension gives internally to a 
process —the processus internus and laterovertically to a process— 
the processus condyloides (processus articularis mandihularis, Luther 
1914), vhit'll articulates with the external aspect of the processus arti¬ 
cularis of the quadrate and the jaw proceeds posteriorly as the processus 
retroaTticulans inandibulae (Luther). 

According to Eifertinger (1933) each ramus of the jaw consists of 
two composite bones, formed by the fusion of a number of elements 
during development. The posterior pseudoangular (gonioarticular) is 
composed of angular, gonial (prearticular, de Beer 1937), complimen¬ 
tary. and articular while the pseudodentary is formed by mentoman- 
dibular (mentomeckelian. de Beer 1937), dentary, splenial, coronoid 
and supraangular. The anterior portion of the dentarv, the articular 
and the mentomeckelian are cartilage bones and the rest are membrane 
bones. This nomenclature of the fused bones in the lower jaw r was 
accepted by Marcus (1933), but he pointed out that the pseudodentary 
is composed of dentary, mentomandibular, splenial and coronoid (no 
mention is made of supraangular) w r hile the pseudoangular is formed 
by angular, gonial (complimentary ?) and the articular. In his fig. 6c 
Eifertinger (1933) describes in the posterior part a gonial and angular 
while in fig. 7 a (44 mm. Hypogeophis larva) a gonioangular and extra 
element 4 complimentare * are noted. Marcus (1933) however, while 
labelling a separate gonial and angular in his fig. 26 described (as gonial 
in fig. 2c), the region called by Eifertinger as c complimentare \ IJe 
significantly mentions in this connexion that (pp. 181,182) 

In der Abb. 2c 1st duxch 4 Punkte, welche die Naht zwischen Den¬ 
tal© und Coronoid caudal fortsetzen angedeutet, class *m Go¬ 
nial© G oft die Spitz© des .Kpocfiens selbstinding yerknocfcert, 
und so vielleicht einem Complementer© entsprioht* 
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In 17. narayani, as in Hypogeophis, two segments in each ramus 
of the lower jaw can be made out; a pseudodentary (text-fig. 17a, b, 
pde.) and pseudoangular ( pan .). No exact differentiation into regions 





Tfxt-fig. 17 .—Uraeotyphlus mrayani Scshachar. 


a. the lower jaw from within s xi). 
b . outer view, slightly inclined : X 9. 

fct., foramen for chorda tympani; Jem., foramina for the fcviigs of ramulub mantli- 
bularib extermus V; jinm., foramen for ramulus intermandibularis ; f man foramen for 
ramulus mandibularis V ; pan,, pseudoangular; pc processus condyloides ; pde., pscudo- 
dentary; pi , processus internus ; pra processus retroarticularis. 

where the original independent bones were present could be made out. 
A processus condyloides (pc.), a processus internus (pi.) and a posterior 
processus retroarticularis (pra.) are present. The orifices for the entry 
of ramus aJveolaris VII (chorda tympani) (fct.) and the ramus mandi¬ 
bularis V (fman.) in the pseudoangular can also be seen. Anteriorly 
the pseudodentary of either side is united at the apex of the jaw into 
a symphysis by a reminiscent piece of cartilage. Two rows of teeth 
are borne upon this bone. 

While the processus condyloides (see text-fig. 7 a, pc.) is prominently 
developed m Uraeotyphlus [compared by Hueber (1933), with the ‘ Ham¬ 
mer, Haupteil ’ of the mammalian ear] it is feebly developed in Herpele 
and Dermophis and Scol-ecomorphus, and is absent in Boulengerula. 

The jaw muscles. 

The latest account dealing with the development and disposition 
of adult arrangement of masticatory muscles is by Edgeworth (1925, 
1935) who distinguishes four of them. I have employed the same no¬ 
menclature in describing the jaw muscles of adult .Uraeotyphlus as 
Edgeworth. '* 

Edgeworth (1925, 1935) considers the two muscles adductor man- 
dibulae extemus and adductor mandibulae internus (M. pseudotem- 
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porahV) of Hueber 1 as a single one since they arise sanely in the early 
t-taires. He however, adds (Erluewoith 1935. p. 42) that " it separates 
into medial and lateral parts'’, and nerves pass through these two. 
But in [adult] Ichihyophis and tiiphouops. according to the same author 
the muscle *’ persists as a whole I have examined adult Ichthyo - 
phis. and it shows the separation of the muscle into two, as described 
by Luther (1914, p. 9, fig. 3) with its origin and insertions as in Uraeo - 
typhlus (sec below). Whatever the origin of these two parts of the 
muscle may be, it will facilitate description if we could give them dis¬ 
tinct names and, therefore, I have called the 11. pseudolemporalis as 
11. levator mandibulae inteinus and the 11. adductor mandibulae ex- 
teinus (Hueber) as II. levator mandibulae anterior. 

The four masticatory muscles are :— 

(1) II. levator mandibulae anterior (Edgeworth 1925, 1935) (Sy- 

nonyms: II. Adductor mandibulae externus major plus 11. 
pseudotemporalis. Luther 1914, Hueber 1933. 

II. temporalis. Norris and Hughes 1918. 

M. llasseter 1. 

II. temporalis 1. Englehardt 1924.) 

II. temporalis 2. 

(2) M. levator mandibulae externus (Edgeworth 1925, 1935) (Sy¬ 

nonyms : II. Adductor mandibulae externus minor. 

Luther 1914. 

11. inasseter 2. Norris and Hughes 1918. 

II. inasseter. Englehardt 1924. 

M. Adductor mandibulae posterior. Hueber 1933.) 

Luther (1914) described no M. adductor mandibulae posterior in 
Apoda, but Hueber (1933) has since described the same in Hypogeo - 
phis. 

(3) M. levator mandibulae posterior (Edgeworth 1925, 1935) (Sy¬ 

nonyms : 11. pterygoideus sic. Luther 1914, Norris and 
Hughes 1918, Hueber 1933.) 

According to Edgeworth (1925) this muscle is homologous with 
the same muscle in Anura and Urodela. 

(4) II. levator cjuadrati (Synonyms: sic Luther 1914, Norris and 

Hughes 1918, and Hueber 1933. II. pterygoideus Engle¬ 
hardt 1924.) 

According to EdgewoTth (1925, 1935) the opinion of Hueber that 
the 11. levator cjuadrati is homologous with the M. constrictor dorsalis 
of fishes, is incoirect for, the latter did not adduce any embryological 
evidence in favour of his opinion. 

In Uraeotyphlus (text-fig. 10, hna.), the M. levator mandibulae 
anterior arises from the frontal bone and is inserted on the pseudoan- 
gular of the lower jaw. Internally to this muscle, the M. levator 
mandibulae intemus (Imi.) is noticed along with the “ Caput preorbi- 
tale ” (cp.) (see Luther 1914, p. 69) and the origin of the latter is des¬ 
cribed below. Both these muscles (1. in. intemus and the “Caput 


1 Ste Marcus, Wiosauer and Hueber, p. 171,1933. 
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preorbitale " portion) are inserted on the pseudoangular by a common 
tendon while the II. levator mandibulae intemus arises from the dorso¬ 
lateral aspect of the pleurosphenoid. 

The M. levator mandibulae externus (text-figs. 10, 11, Ime.) arises 
principally from the processus ascendens of the quadrate bone and is 
also inserted into the pseudoangular of the lower jaw. 

The levator mandibulae posterior (text-figs. 11, 12, Imp,) arises 
from the ventral aspect of the processus pterygoideus of the quadrate 
and the insertion is on the retroarticular process of the pseudoangular. 
In JScolecomorphus (text-figs. 13a. b), it is noticed that the M. levator 
mandibulae posterior has a separate origin instead of from the ventral 
aspect of the processus pterygoideus as in other Apoda. This process 
is very small and the M. 1. m. posterior arises from the anterior face 
of the basipterygoid process where the connective issue strand (cs.) 
from the processus ascendens (pa.) comes and meets it. 

The M. levator quadrati (text-fig. 10, Iq.) arises from the lower as¬ 
pect of the pleurosphenoid bone and is inserted into the processus ptery¬ 
goideus of the quadrate dorsally. 

I describe here the “ Caput preorbitale" mentioned above and 
in this connexion describe the compressor muscle of the orbital glands 
also. In UraeotypJdirs , the compressor muscle makes its appearance 
as one attached on the internal aspect of the upper portion of the pre¬ 
frontal and posterior sections reveal the compressor muscle as an in¬ 
ternal (circular) and an outer (obliquely longitudinal) portion. A 
part of this outer portion becomes separated in the region of the optic 
(plus oculomotor) foramen and runs with the M. 1. in. internus into the 
lower jaw where it is inserted. This is the one described by Luther 
(1914) as Caput preorbitale Such a muscle has been noticed in 
Ichthyophis (and also in Dermophis according to Norris and Hughes 
1918) while in Caecilia (Norris and Hughes 1918), the muscle appears 
to be inserted on the sheath of the compressor muscle or on the lateral 
wall of the skull. In my sections of Dermophis gregorii , the condition 
is as the one described for Caecilia. 

The M. compressor orbitalis has been found in all the Apoda so 
far studied and the development of the muscle in each case is one of 
degree; the muscle is extraordinarily well developed in Hcrpele , it is 
fairly well developed in Ichthyophis , Uraeotyplilus and Dermophis and 
it is poorly formed in Scolecomorphus and Boulengemla. The tendon 
of this muscle arises from the connective tissue covering the optic (plus 
oculomotor) foramen and surrounds the orbital glands. Accor ding to 
Luther (1914) and Edgeworth (1925) the muscle is a modified levator 
bulbi. 

The M. levator mandibulae internus is not noticed u ni formly among 
Apoda. While the muscle is well developed in Ichthyophis , Uraeoty- 
pfdus > Dermophis, and Herpele. it is absent in Boulengenda , Scolecomor- 
phus (de Villiers 1938, 1939) and Geotrypetes (Norris and Hughes 1918). 
Consequent on this the path of the maxillary and mandibular branches 
of the trigeminal also differs. In Hypogeophis , Ichthyophis , Uraeotyphl/us 
and Herpele, the maxillary branch runs between the M. 1. m. anterior 
and M. L m. intemus in the region of these muscles, and in Boulengerula, 
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the nerve passes between the M. 1. quadrati and the M. 1. m. anterior 
since the 31. 1. m. intemus is absent, while in Scolecomorphus where a 
3L 1. quadrati is also absent the ramus maxillaris passes between the 
11. compressor orbitalis and the II. 1. m. anterior. In Dermophis gre - 
gorii, the same nerve runs internally to the II. 1. m. intemus portion 
(i.e. 3 between it and the connective tissue covering of the optic (plus 
oculomotor foramen) which is in close apposition with the II. 1. m. 
anterior and is separated dorsally by a blood vessel. The two muscles 
cannot be clearly differentiated as in Ichthyophis . Probably on account 
of this fact de Jager (1939) remarks that a II. pseudotemporalis is absent 
in D. gregorii while it is prominently present in D. mexicanus. 

The hyobranchial skeleton. 

In the adult Ichthyophis (Sarasins 1890. 11. Fiirhringer 1922. de 
Beer 1937) we notice that in the hyobranchial skeleton, the ceratoliyal 
of either side is fused and is connected with the similarly united eera- 
tobranchial by the first basibranchial, the larval basihyal and second 
basibranchial having disappeared. [In larval Ichthyophis (Sarasinse 
1890). C. tentaculata (Henle 1839) and C. hypocyanea (J. lliiller 1835), 
the fourth ceratobranchial arises as an independent arch and then fuses 
with the third.] Edgeworth (1935) however, mentions a basibranchial 
in the hyobranchial skeleton of the larvae of Apoda and also notes the 
absence of a basihyal in fiiphonops and Hypogcophis. In Ichthyophis , 
there are four ceratobranchiaIs in the adult. In Hypogeophis (Uewolf 
1923) the ceratohyal of either si dels connected by a U-shaped (Gcwolf 



TjBST-nG. 18.— Uraeotyphlus narayani Seshachar. 

The hyobranchial bkeleton in eiiu* ventral view t x9. 
basibranchial ; cbr l9 ebr# ebr^ ceratobranehials 1 , 2, and 3 ; cJiy., ceratohyal. 
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ba.-dbranchial which meets and fu&eo with the first pair of eeratobranch- 
iaK [Edaeworth (1935) show> the first pair of ceratobranrhials disunited 
vent rail v], and with the third ceru:<»br«n« hial. the fourth and fifth 
have fused. In Bonlnnjnnthi Peter (1908, draws a figure (Fi<i. 8) in 
which the united ceratuhyal is mesiallv in contact with the first cera- 
tobranchial. But my sections show that the eeratohval and uerato- 
hrancliial are united mesiallv by a basibranchial. In Uracotyphhr* 
(text-fiu. 18), Scolcconmrphu*, Hsrprlr and Dmiwplns. as in Bouleufjerida 
and Ichthjophis . the eeratohval irhj.) is connected with the ceratobran- 
cliial (chr v ) by a basibranchial (hbr.) cartilage and there are only three 
pairs of ceratobranchials (ebr v chi 2 . cbr z .) in all these examples. As 
in TchtJif/nphi'i. the \entral ends aie me dally united and the dorsal end 
of the third show’s a thickening which probably represents the fused 
third and fourth. Whether there are one or two busibranehials (copulae 
2 and 3) and a single hasiliyal (copula 1) during developmental stages 
of Umpotyphlm as in bhdiyophis, can only be settled when early devel¬ 
opmental stages are procured. The 9 cm. young specimen of Uraeo - 
typhia* discloses all the characters of the adiilt hvobranckial skeleton. 

The cramal nerves. 

The cranial nenes 1 have been described by various authors 
in several Apodan genera. I have not had access to Fischer's (1843) 
paper. 

Wedersheim (1879) gave a good account of the nerves of I. ghiti- 
noxub and S. anmdatus. He recorded the following nerves:— 

(<z) Each olfactory nerve is double and comparable with the two 
roots of a spinal nerve. 

(b) The optic nerves are vestigial. 

(c) Xo mention is made of eye muscle nerves (III. IV and VI). 

(rfl The ophthalraieu- profundus V arises independently and an 
anastomosis between it and ramus maxillaris V is described. 

pd There is no ramus palatini^ VII, probably it is united with 
trigeminus. An anastomosis between the facial nerve and 
gasserian ganglion i* recorded. 

(/) The auditors’ nerve is well developed and arises by four roots. 

Waldscbmidt (1887) disagreed with Wiedersheim (1879) in the spinal 
nerve homology of the olfactory nerve. In S. <inniilatub\ he described 
(Figs. 32 and 33) the following : — 

(а) The oculomotor bends a branch to compressor muscle and ano¬ 

ther to the ramus maxillaris V. 

(б) The trochlear and abducens are absent. 

(c) A nerve arising from gasserian ganglion is shown to correspond 

with the ophthalmicus superficial^ VII. 

(d) A nerve considered to be palatinus facialis is described. 

Sarasins (1890) mention the double nature of the olfactory nerve 
and the supply to the organ of Jacobson from the ventral part. The 
auditory nerve enters the internal ear by five or six orifices. 

1 1 am not describing the IX and X nerves for I hope to study these in connexion 
with the sympathetic system. 
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Burckhardt (1891) in describing tlie eye muscles and nerves in Ich- 
fhynpliis noted the absence of the trocldear and abducent neives like 
Waldschmidt and WiedeisLeiui. Tlie ori»an of Jacobson is innervated 
l>v the ventral olfactory nerve and the VIII. IX and X nerves ari-e by 
more than one root. 

ilarciLs (1910) described in Hypoyeophis tlie presence of all the three 
eye muscle nerves. The embryo has a lateral line complement, ?v?., 
ophthalmicus superficialis. ramus bucealis and ramus mandibular is 
extemus (?). A recurrens VII joins the sympathetic. 

By far the most complete account of cranial, spinal and sympathetic 
nerves was given by Xorri* and Hughes (1918), we are concerned here 
with the Section on the cranial nerves only— 

(а) The olfaetorv nerves are double; the olfactory glomeruli are 

arranged in a posterolateral group and an anterior medial 
and lateral group. 

(б) The oculomotor, trochlear and abducens nerves are present in 

Denmphis, Geotrypetes, Ichthyoplvs (the adult Ichthyophis 
is devoid of a trochlearis). In Herpele and Caecilia , the 
nerves have completely disappeared. 

(r) Describing the trigeminal nerve of Herpele. a separate profundus 
uangiion is recorded. The ramus mandibularis gives rise 
to three branches, (1) a ramulus intermandibularis entering 
the lower jaw through the pseudoangular, (2) a ramus al- 
veolaris (r. mandibularis internus) which unites with a simi¬ 
larly named nerve of VII and innervates the teeth and the 
lateral epithelium of the floor of the mouth, and (3) a ramus 
mandibularis externus which running in the lower jaw inner¬ 
vates the skin. Smaller raniuli from the r. mandibularis V 
enter into the MM. levator mandibulae anterior 1. m. ex¬ 
ternus, 1. m. posterior, and compressor orbitalis. 

The ramus maxillaris after passing through the jaw muscles 
divides into medial and lateral branches. The medial branch 
sends a commissure to lateral ramus palatinus facialis (tem¬ 
porary imion) and also one to medial r. palatinus. While 
the lateral r. maxillaris supplies the skin at the side of the 
head, the medial goes to the sheath of the tentacle and the 
skin of the ventral and ventrolateral surfaces of the snout. 
In Geotrypetes, the r. maxillaris does not divide into lateral 
and medial branches but there is a branch given off which 
unites with palatinus VII. 

The ramus ophthalmicus profundus arising from the oph¬ 
thalmic ganglion runs anteriorly and at the level of the choana, 
a large branch is given off. This branch (opl) supplies 
the head and the tentacular sheath. A few fibres of this 
commingle with those of r. maxillaris. A second branch 
(op3) possibly supplies the Jacobson’s gland and primarily 
the skin on the head. A third branch (op2v) arises from 
the ventral side of the ophthalmicus profundus (op2) and 
supplies the ventral epithelium of the snout after some 
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anastomoses with the branches of medial maxillary Y. The 
principal nerve (op2) goes to the skin of the ventral side of 
the tip of the snout. 

Besides these, a njmatic sensory arising from the gasserian 
ganglion and another sensory (Yd) called the ' dorsal fifth * 
are also described. 

(d) The geniculate ganglion though connected with the gasserian 

can be easily differentiated : four groups of fibres arise from 
it. The ramus palatinus, after leaving the ganglion and tra¬ 
versing a short distance divides into a medial and lateral 
branch. The connexions with the r. maxillaris V are de¬ 
scribed above. The hvomandibular nerve gives rise to a 
motor branch which enters the depressor mandibular muscle 
and a visceral sensory which entering the lower jaw as the 
r. mandibularis interims ATT (chorda tvmpani) unites with 
the similar branch of the trigeminal and runs to the sym- 
physial region. The r. jugularis proceeds posteriorly after 
ghing off brandies to muscles ( viz .. interhyoideus, cons¬ 
trictor colli). In Detntophis and Geotrypetes the distribu¬ 
tion is the same. 

The ramus ophthalmicus supcrficialis ATI arising from the 
geniculate ganglion courses through the gasserian, anasto¬ 
mosing peripherally with the branches of the r. ophthalmicus 
profundus and goes to the skin. This is noticed in Derwophis, 
Hcrpelc and is absent from Geotry pet f s. 

(e) The auditory neive arises by five roots, four going to the sac- 

culus and the one dorsal to the macula negiecta. 

Kuhlenbeck (1922) described the brain of Ichthyophis , Siphonops 
and Hypogtophis . A rudimentary oeulomotorius ami double olfactory 
were recorded, 

Englehardt (1924) gave an account of the distribution of the nerves 
of Ichthyophis , but he does not refer to the papers of Norris and Hughes 
(1918) and Marcus (1910). 

(a) The trochlear is absent and the rudimentary oculomotor pro¬ 

ceeds to rectus and oblhjuus inferior eye muscles and the 
abdueens to the retractor tentaculi muscle. 

( b) Of the trigeiuinal, the ramus nasalis (ophthalmicus profundus) 

innervates the skin and tentacle sac; the ramus maxillaris 
innervates the compressor muscle, tentacle and upper jaw. 
A branch also unites with the facial nerve. The r. mandi¬ 
bularis supplies the masse ter. the major and minor temporal 
muscles and the lower jaw. 

The hyomandibularis branch of facial proceeds to the de¬ 
pressor muscle and lower jaw muscles: the fate of r. buccalis 
is not mentioned and from the r. nasalis (paiatinus facialis) 
a twig joins the gasserian ganglion and another unites with 
r. maxillaris V. No mention is made of r. mandibularis 
infaws* 
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de Yilliers (1938) described the trigeminal, facial and abducens 
nezves in Bottlenge) ula anrl Srolecoworphts. 

(//) An alnlucen-, is absent from Boidengerula but prominently 
present in Scoleeoworphn^. 

(It) In Bottle/ny nth. theie ir> a < ommissure connecting the trigemi¬ 
nal and facial ganglia which is absent from 8colecomorphus ; 
only in Boulengeruh. the ophthalmicus profundus ganglion 
is separated from maxillo-mandibular ganglion. 

(c) The palatinus facialis stops short at the sensory ganglion of 

trigeminal in Bonlengerula and in 8colecomorphus the r. 
palatinus which runs anteriorly receives a branch from 
maxillary V: the distribution of hyomandibularis YII is 
not described and in both genera, a chorda tympani is want¬ 
ing. 

de Jager (1939) did not add anything new to what has already been 
described by Norris and Hughes (1918) but differed in certain important 
points. She recorded in D. mexicanus the following :— 

(a) The geniculate and gasserian ganglia overlap but do not fuse. 

(b) There are two prootic foramina,—a dorsal for r. maxillo-man- 

dibularis and a ventral for ophthalmic branch. The r. 
ophthalmicus profundus has its own ganglion. 

(r) A temporary, anastomosis of r. palatinus with ophthalmicus 
profundus in the profundus ganglion is recorded on one side. 

(d) The presence of an anastomosis between maxillary Y and pala¬ 

tinus facialis is uoted. 

(e) An abducens is absent; no mention is made of oculomotor and 

trochlear nerves. 

if) A branch from maxillary Y innervates the compressor muscle of 
the orbital gland. 

The olfactory nerve.— The double nature of the nerve has been noticed 
from a long time. The ventral division is the shorter of the two and 
we may briefly examine the passage of these nerves in U. namyani. 
Arising from the olfactory lobe, each pair (right dorsal and ventral, 
and left dorsal and ventral) traverses independently in a canal in the 
sphenethmoid bone and soon howeveT. the right ventral gives rise to 
a ramulus which passes craniad in a separate canal. Anteriorly the 
larger ventral olfactory nerve emerges from the bony canal (text-fig. 
9, von.) and proceeds to innervate the medial and lateral divisions of 
the u Nebennase ' 5 (see Olfactory organ) and also its glands. At the 
region the innervation of the Nebennase " is noticed, the median 
unpaired ramulus (von b .) of the right olfactory nerve also gains exit 
and proceeds to the right side to innervate the ventral olfactory epi¬ 
thelium. In all the series of the head of Uraeotyphlus , this feature is 
noticed. 

The dorsal olfactory nerve also gains exit from the sphenetbmoidal 
bony canal and runs in close approximation with the ophthalmicus 
profundus Y (with no anastomoses) and distributes itself over the olfac¬ 
tory epithelium. 
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In Herpele , my slides show the right and left ventral olfactory before 
entering the ventral canals in the sphenethmoidal septum, each gives 
rise to a small and a large ramulus respectively. These also run in 
independent canals in the septum and emerge in the region of the 
“ Nebennase " to supply the right and left olfactory epithelium. This 
feature however, is not recorded by Norris and Hughes (1918). In 
Dennophis the supply of the “Organ of Jacobson” and “ olfactory 
epithelium covering the convexity of the ridge on the floor of the olfac¬ 
tory chamber by the ventral olfactory nerve as recorded by Noins 
and Hushes is corroborated by me. The extra branch seen in Uraeo- 
typhlus and Her pele is not present. 

The optic and eye wuscle nerves. —There is considerable difference 
of opinion with regaid to the optic and eye muscle nerves among Apoda. 
Norris and Hughes review the previous* literature on the subject like 
that of Waldschmidt (1887) on S. anmlaiux, Burekhardt (1891) on 
7. glutmosus and Marcus (1910) on H. rostratus. The observations of 
Norris and Hughes (1918) may briefly be summarised as follows :— 

(a) An optic nerve is noticed in Dermophis, Geotrypetes and in the 
adult Ichthyophis. 

(h) Of the eye muscle nerves, oculonrotorius is noticed in Dennophis 
(vestigial). GeoUypetes and Ichthyophis (very vestigial), a 
trochlear is present in Dermophis (vestigial), Geotrypetes 
(vestigial) and absent from Ichthyophis ; an abducens is 
noticed in Demophis (large), Geotrypetes and Ichthyophis. 
It innervates the tentacular muscle. In Herpele and Cae- 
ciha, these nerves are absent except the abducens which 
innervates the M. retractor tentaculi. 

Englehardt (1924) in describing the tentacle and eye of I. glutivosus 
confirmed the presence of an abducens nerve (going to the tentacle), 
of an oculomotor (innervating the rectus and obliquus inferior) and the 
absence of a trochlear. 

^ libers (1938) noted the presence of an abducens in Scoleconior~ 
phis while its absence was recorded in Boulengerula. 

de Jager (1939) working on D. mexicams and D. gregorii recorded 
that “ All the eyemuscles and nerves have degenerated, except the M. 
rectus extemus and that an abducens was not recognizable. 

. In U- narayam. the optic nerve is well developed. The photo¬ 
micrograph (PI. VI. fig. 6) Bhows the optic nerve. Both in the juvenile 
and in the adult, the oculomotor is so vestigial that it could be found 
only with difficulty. The trochlear is definitely absent. The abducens 
is a powerful nerve and innervates the M. retractor tentaculi. 

The trigeminal nave.— As the descriptions of later authors like 
Englehardt (1924). de ViUiers (1938) and de Jager (1939) vary consi¬ 
derably from those of Norris and Hughes (1918), I propose to describe 
m brief the passage and division of these nerves making relevant re¬ 
ferences to the above authors where necessary. It will be noticed that 
the obseivations of Norris and Hughes are almost completely borne out 
by my studies. 17 

The gasserian ganglion (text-fig. 19) in U. narayam is seen exter¬ 
nally to the os Basale (prootie region) and while the posterior part ol 
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the ganglion (mmg.) gives rise to the maxillary (max.) and the mandi¬ 
bular (man.) branches, the anterior portion (opg.) gives rise to the oph- 



Text-F ro. 19.— Uraeotyphlus narayani Seshachar. 

A part of brain showing the origin of trigeminal, facial and auditory nervos. On the 
right side a portion of the hemisphere is cut and the structures are stretched a little : 
y 24. 

auq., auditory ganglion; he., brain cut to show the root of trigeminal nerve ; caf.. 
comrmssuie between auditory and facial nerves; qerj., geniculate ganglion; 7//., r. hvo- 
mandibulan^ taciahs; man , r. niaiidibulans V; //w M 1. maxillans V; mmq . maxillo- 
mandibulai part of gassenan ganglion ; op., i. ophthalmic us pioiundus V ; opq , ophthal¬ 
micus profundus part of gasserian ganglion ; pf., r. palatmus facialis; tan., loot of audi¬ 
tory nerve ; i/., loot ot facial neive ; )tv., loot ot trigeminal neive ; J.. utricular nerve. 

thalmicus profundus (op.) nerve. The ophthalmicus profundus gang¬ 
lion is separate from the maxillo-mandibular part though closely apposed 
to it. 

The ramus mandibularis V. —The disposition of the mandibular 
branch of the trigeminal in Uraeotyphlus follows the description given 
for the same by Norris and Hughes (1918). Arising from the maxillo¬ 
mandibular part of the gasserian ganglion (text-fig. 19, mmg.) it passes 
through a notch in the quadrate bone and then internally to M. levator 
mandibulae exteinus into the lower jaw through a foramen in the pseudo- 
angular bone. In the jaw, three branches can be followed. A branch,— 
ramulus intermandibularis to supply the intermandibular muscle and 
the skin, a r. mandibularis internus (alveolaris) which unites with a 
similarly named nerve of the facial, and a main branch,—r. mandibularis 
externus (composed of two divisions) which run between the speudo- 
angular and the pseudodentarv and then in a canal in the latter to 
the svmphysial region. Further, before proceeding to the lower jaw 
the r. mandibularis gives off small twigs which innervate the lateral 
skin passing through squamosal (Pl. V, fig. 5, v z l$.) and the MM. L m. 
anterior, 1. m. externus (v^me.), 1. m. posterior and the compressor 
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orbitalis (v z cpc.). The united mandibulae internus nerve (mandibulae 
interims V plus chorda tympani) also runs anteriorly; a ram ulus of 
this is noticed to enter the region near the sublingual glands but not 
into the tongue as de Jager (1939) records in Dermophis where the 
nerve leaves the sympliysial region to supply the epithelium of the 
floor of the mouth and the muscles of the tongue as in the higher tetm- 
podous forms and the latter point is also not recorded by Norris and 
Hughes (1918). Branches of the external mandibular entei the skin. 
I have examined the young specimen of Vraeotyphlus also and llie above 
description drawn from this and the adults closely corresponds with 
that of Norris and Hughes. 

In Ichthyophis larvae however, as described by Norris and Hughes 
(1918), the r. mandibularis extemus runs externally to the jaw along 
with the r. mentalis extemus VII. Englehardt (1924) recorded that 
the r. mandibularis innervated the masseter (Vcl), temporalis major 
(Vc2), temporalis minor and the lower jaw (Vc3). No mention is made of 
the branches that enter into the lower jaw. 

The ramus 'maxillaris V. —Leaving the maxillomandibular part of 
the gasserian ganglion (text-fig. 19, myng.), the nerve is first noticed 
associated dorsally with a branch (PI. V, fig. 5, os.) between the MM. 
1. quadrati and 1. m. anterior. More anteriorly the maxillary branch 
separates itself from this ramulus and runs between the MM. 1. m. inter¬ 
ims and 1. m. anterior. Before running between these two muscles, 
and while through them, small ramuli are given off, the first of which 
unites anteriorly below the M. compressor orbitalis with the medial 
branch of palatinus facialis. This anastomosis is anterior to the tem¬ 
porary one between the lateral palatinus facialis and maxillary V. The 
principal maxillary branch now divides into two (text-figs. 3. 9, max Vs 
max 2b .) which are enclosed anteriorly in a canal in the maxillopalatine 
bone (text-fig. 3, map.). Below the tentacular canal, the two branches 
of the maxillary are still enclosed in the bone but far apart in indivi¬ 
dual canals. The lateral branch (text-fig. 9, max 2b .) distributes itself 
to the side while the bigger inner branch running anteriorly (text-fig. 
8, max lb .) supplies the tentacular region. 

In Ichthyophis , the maxillary branch has its lateral ramus 
as its main component, while the median (max r ) unites with the median 
palatine (pal r ) branch. A lateral palatine branch (pal 2 .) unites tem¬ 
porarily, a feature also noticed in Herpele (Norris and Hughes 1918). 
In Dermophis (Norris and Hughes 1918) the arrangement of the maxil¬ 
lary nerve is as in Herpele. In Geotrypetes the maxillary does not divide 
into medial and lateral branches but a branch from it joins palatinus 
facialis. A double anastomosis of palatine and maxillary occurs. A 
united branch from maxillary and mandibular passes to the M. com¬ 
pressor orbitalis. Englehardt (1924) noted in Ichthyophis that the 
maxillary V innervated the compressor muscle (Vb4), skin (Vbl, Vb2), 
tentacle (Vb6) and upper jaw (Vb6); an anastomosis with r. buccalis 
facialis (Vb3 plus VIIa2) and a branch (Vb5) to r. nasalis facialis are 
also recorded. De Jager (1939) described a twig from the maxillary 
V to the compressor muscle in Dermophis , a point also corroborated 
by me* 
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The minus ophthalmicus profundus I 7 .—Having differentiated (text- 
figs. 11,19, rop . op.) from the inner aspect of the profundus ganglion (text- 
fig. 19, opg .), it inns anteriorly surrounded by the ganglion, a few fibres 
of which enter the r. palatmus facialis. .Running by the side of the 
pleurosphenoid more towards the oibital cartilage, it gives off a branch 
(o Pl .) and in the choanal region the main branch (op.) is enclosed in 
a canal (see text-fig. 6, sphc.), then in a groove in the sphenethmoid 
bone while the branch (op x .) occupies a dorsal position. It ( op v ) runs 
anteriorly after giving off a large branch which enclosed in the frontal 
bone (see text-figs. 3. 9, opi&.) supplies the dorsal skin and this does 
not establish any connexion w ith ophthalmicus superficialis VII as 
described by Non is and Hughes (1918); the other is then enclosed 
in the dorsal pait of the tentacular canal in the maxillopalatine bone 
(text-fig. 9, op r ) and supplies the tentacular region. This ramulus 
(op v ) closely corresponds with (op^) of Noiris and Hughes. A second 
branch (op 2 .) arises from the ophthalmicus profundus during its passage 
in the canal and the main branch (see text-figs. 3, 9, op.) and the second 
(see text-figs. 1, 3, 9, op 2 .) run below the sphenethmoid roof-like exten¬ 
sion. This latter ramulus runs in the roof of the nasal chamber neai 
the “ Nebennase but does not supply any fibres to the glands of the 
latter (though Noiris and Hughes describe so) but proceeds to innervate 
the side after passing through a foramen (f. epiphaniale ?) in the septo- 
maxilla. The branch (op s .) of Non is and Hughes’s description tallies 
with this. A third (op %.j and a fourth (op A .) branches are given off 
from the ophthalmicus profundus. These two branches lie near the 
dorsal olfactory nerve. Branch (op 3 .) (see IT op 3b .) runs for a 

short distance below the nasal bone and then passes through i+ foT the 
dorsal skin. The fourth branch (see text-figs. 1, 8, op A .) passes down¬ 
wards by the side of the septum nasi and then through the prevomei 
for the innervation of the floor of the upper jaw r ancl this branch is com¬ 
parable with (op2v) of Norris and Hughes. The principal branch (op.) 
runs in a canal in the nasal bone and proceeds after passing through a 
foramen (f. apicale ?) in the premaxilla for the innervation of the snout 
legion giving off* dining its course a large number of iwigs dorsally (see 
text-fig. 1, op?.). 

Englehardt (1924) described the ophthalmicus profundus V in Ich - 
thyophis as r. nasalis trigeminus from which branches proceeded to 
skin (Yal), tentacle sac (Va2) and to the snout (Va3, Va4). 

In Urodela, the ophthalmicus profundus divides into a minor, a 
ventral, a lateral and a median branch and the latter two gain exit 
through the foramina epiphaniale and apicale respectively for the inner¬ 
vation of the snout region. However, it is difficult to recognise similar 
branches clearly in Apoda and at any rate, in their figure 7q, Marcus, 
Stimmelmayr and Porsch (1935) indicate the two foramina apparently 
believing them to be for the two branches of the profundus nerve. 
Norris and Hughes (1918) while making no mention of the probable 
comparison with the Urodelan median (nasalis internus) branch, notes 
that their (op2v) and (opl partly) are comparable with the ventral 
and lateral Urodelan branches respectively. However, it is just pos¬ 
sible that the branches (opy.. partly), (op.), (op 2 .) and (op A .) of 

M 
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Uraeotyphlns may find comparison with Ihe oplithalmicus profundus 
minor, nasalis interims, nasalis extemus and ventral branches of Urodela. 

The facial nerve. —The facial nerve takes its exit thiough a sepa¬ 
rate foramen, — the facial foramen (sec text-fig. 6 , ff.) in ihe lateral 
wall, i.e ., the prootic portion of the os Basale. The prootie (ptof.) and 
facial foramina are separated by a bony prefacial commb-unc (pfc). 
The geniculate ganglion (text-fig. 19, gey.) Is small and extracianial 
and is separate from gasserian ganglion in the adult 1 while m the voum» 
stage examined, the ganglia are united. 

No connexion between the gasserian and genii ulato ganglia has been 
show T n by Englehardt (1924) in Ichthyophis. 

The ramus polatinus VII -The palatine branch arising from the 
geniculate ganglion enters through tlie palatine foramen, the palatine 
canal? (see text-fig. 6. pea.) and then runs in association with thecaiotid 
artery in the carotid canal and emerges finally with the caiotid artery 
into the cranioquadrate passage from the caiotico-palatine foramen 
(in fig. 6, the bristle enters through the carotid foramen and comes 
out through the carotico-palatine foramen). The palatine nerve occu¬ 
pies a position below the profundus ganglion which is situated ante¬ 
riorly and this is maintained till the ophthalmicus profundus is differ¬ 
entiated when a few fibres from the latter enter into the palatine (PI. 
Y., fig. 5). This anastomosis is an important feature for in no upodan 
form studied so far, a nervous connexion between the two is described, 
though de Jager (1939) makes mention of such an anastomosis in 7>>- 
mophis on one side only. In Urodela and Anura, this anastomosis 
commonly occurs. In the region of the tentacular muscle, the ramus 
palatinus in Uraeotyphlus is separated from the ophthalmic branch 
by this muscle. The palatine anteriorly divides into a median (sec 
text-fig. 10, pf v ) and a lateral brunch (^/ 2 .). A small twig arising from 
the maxillary branch of trigeminal meets temporarily the lateral pala¬ 
tine branch ; more anteriorly, another division of maxillary fuses with 
ihe median palatine. The composite palatine branch (pj\mau h .) runs 
in the clioana region while the lateral palatine (/j/* 2 .) tuns dorsallv 
and then ventrally to the maxillopalatine (see text-figs. 3, 9, pf->.) to the 
anterior region. The anastomoses between the pula l inns facialis and 
maxillary V are noticed only in Anura. The further distribution of 
the ramuli of these is as described by Norris and Hughes (1918) i.e.. 
(pf&) to choanal epithelium and maxillary teeth and (pf\maor b .) to 
medial wall of choana, roof of mouth and vomerine teeth. 

In Ichthyophis , tieolecomorphus. Bonlengerula and H<rpe Ze the pala¬ 
tine nerve first runs in the palatine canal of os Basale and then assumes 
the usual condition. This feature of the passage of the palatine in 
the os Basale for a short distance is not noticed in other examples viz., 
Dermophis, Gaedlia and Qeotrypetes (Norris and Hughes 1938). 

A minute ganglion at the junction of the lateral branch of the pala¬ 
tine with the maxillary Y is described in Dermophis . larva of Ichthyo - 

1 This seems to be a variable factor, for in an adult individual while on ono side 
there is a connection between the extractanial facial and gasserian ganglia, no con¬ 
nection is noticed on the other side. 

* This may be a canal or a groove in Uraeotyphlus ; further the palatine branch on 
one side does not enter the palatine <anal in one of the specimens studied. 
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phis and Herpele . T have not been able to detect a similar ganglion 
in adult Uroeotyphlv $ and in Geotrypetes it is apparently absent accord¬ 
ing to Norn’s and Hughes (1918). In the young stage of Uraeotyphlus 
that T have examined, it is noticed that the lateral branch (pf*.) before 
it receives a branch from the maxillary V (mtu h .) enlarges into a Gang¬ 
lion,- the palatine ganglion. Obviously this is purely a larval feature 
for, in both lehthyophis and Uraeotyphlus larvae the ganglion is noticed 
while in the adult it has disappeared. The same is probably the 
case in Geotnjpetes where the adult lacks one. 

Englehardt (1924) noted that a twig (Vital) connected ramus paln- 
t inns with gasserian ganglion ; the division of the palatine was not 
noticed. A connexion with maxillary V (Vb3 plus VIIa2) by ramus 
buecalis facialis and the more anterior union of r. nasalis facialis (pala- 
tinus facialis) with a branch of maxillary (Vb5) have also been recorded. 

The ramus hyomandilndaris VII.- -After the separation of the pala¬ 
tine branch, the ramus hvomandihularis (text-fig. 19, hf.) arises from 
the geniculate ganglion {geg.) and runs posteriorly and dorsally to the 
stapes (see text-figs. 7a, b. hf.). The first branch given off from the 
geniculate ganglion uniting with the svmpathetic fibres of the gasse¬ 
rian runs posteriorly by the side of the otic capsule in association with 
the r. hyomandibularis. A slender nerve is now given off from the 
r. hyomandibularis which running between the MM. depressor mandi- 
bulae and 1. m. posterior enters a canal in the lower jaw as the ramus 
alveolaris (chorda tympani) in association with the r. mandibularis 
interims V. A bigger third proceeds to innervate tiie M. depressor 
mandibulae. The main branch,—r. jugular is runs posteriorlv supply¬ 
ing the muscles in its course. 

In Irhthyophis larva a mentalis externus, a jugularis and a third 
branch which divides into mentalis interims and an alveolaris arc des¬ 
cribed by Norris and Hughes (1918). In the adult, the r. alveolaris 
arises independently. The origin therefore, of the chorda tympani 
fiom the hyomandibular branch in Uraeotyphlus differs from that in 
Irhthyophis. In Dermophis and Herpele (Norris and Hughes 1918), a 
mmmus jugulnrU is described and it innervates the interhyoidem and 
constrictor colli muscles as in Irhthyophis and Uraeotyphlus . Jn Geo - 
trypetes also there is a jugular branch. However, in the descriptions 
of the crania] nerves of Dermophis (Z). me.cicauus and I). gregorii) the 
fate of the hyomandibular is differently described by de Jager (1939). 
After giving off rhe r. alveolaris, the hyomandibular divides into three 
ramuli; the fiist innervates the M. depressor mandibulae (M. cepha- 
lodorsomaxilhiris) while the other two are “ ultimately lost amongst 
the brandies of IX and X. No referenced made to the jugularis 
branch. Englehardt (1924) described three branches (Vllbl, VIIb2, 
VIJb3) of the hyomandibular but their destination has been incompletely 
noted as MM. depressor and myloliyoideus. 

The ramus ophthalmicus superfidaUs VII. —At the region of the 
differentiation of r. mandibularis V, the fibres of the ramus which in 
its topographical disposition corresponds with what has been described 
as “ophthalmicus superficialis " by Norris and Hughes (1918) can be 
made out in the maxillomandibular part of the gasserian ganglion. 

M 2 
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Anteiioily, this nerve is disposed doisally to the maxillary branch 
(PI. V fig. 5. n*cn.) and is located between the MM. 1. quadrati and 
1 m antenoi and moie anteiiorly between the MM. 1 m. internus and 
1. ni anteuoT ( o b.) It divides into two : the doi&al blanch ends in the 
M. 1 m. anterior while the ventral passes dor&allv to the muscle and 
supplies the skm. No motor branch is described by Norris and Hughes 
(1918) and the anastomosis between branch (op v ) of ophthalmicus pro¬ 
fundus and ophtlialmicu»s supeificiahs VII is also not seen by me. 

The auditoiy nnve.— ln lhaeolyphJus posterior to the prefacial com¬ 
missure, the auditory nerve is met with, a part of which is in union 
with the fibres of the seventh nerve (text-fig. 19, caf). The auditory 
ganglion (aug.) is lather thin and from it ramuli run into the internal 
ear through the bony septum. The number of ramuli may varv 
in the same individual as, e.g.. in Ichthyoplm and LhaeotypMus, it may 
be five or six. In all the Apoda so far examined, the first ramulus 
supplies the utricular part (text-fig. 19, 1) while the remaining inner¬ 
vate the saccular portion. In Uraeotyphhii , the fourth ramulus enters 
the saccular part (see text-fig. Id, 4) in the region of the endolymphatic 
foramen which is situated doisally. Figure le is posterior to the en¬ 
dolymphatic foTamen. Two figures (20a and 206) are drawn for Der- 
mophis to show two ramuli entering in at the same region to the utii- 



T ext-fig. 20 .—JLfennophis fjregoni Boulengor. 


Two consecutive transverse sc etions jn the auditor* legion: y 33. 

de.. ductus endolymphatic us; fur.. foiamen in the bony septum ; Jif r. hyomandi- 
bulaiis laoialih; oh., os Ba^ale ; octt., otio capsule; pm parietal; stapedial artery; 
*/., stapes ; si/m., .sympathetic nerve ; vena capitis lateralis; i, ‘?, J., auditoiy orifice 
for the utiiculai (1) and saoeular nerves. 

cular and saccular portions (Fig. 20a, i, 2) respectively and further, 
foramen 5 (text-fig. 206, 5) is noticed along with the dorsal endolym¬ 
phatic foramen. While de Jager (1939) has recorded only four ramuli 
in Dermophis , I notice five, of which four innervate the saccular por¬ 
tion. There is one other interesting point in the endolymphatic region 
of the ear of Dermophis. There is a foiamen (text-fig. 206, for.) in the 
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septum dorsally to the endolymphatic foramen through which the 
epithelium of the endolymphatic canal is in contact with the semi¬ 
circular canal of the internal ear. I am unable to say at present what 
exactly is the significance of this. In Scolecomorphus , four or five raniuli 
are noticed. In Boulengerula , there are again five and the endolym¬ 
phatic foramen is between the third and fourth. In Siphon ops, Wic- 
dersheim (1879) recorded only four foramina. 

The CEANIAL NEEVES OF BOillUNGERUFjA AND hUOLEOOMORPHUb. 

1 shall consider the cranial nerves of the two African genera Boulen - 
gernla and Scolecomoiphu s together and remark only on the salient 
features noticed in them. 

The intracranial connexion between the geniculate and the gasse¬ 
rian ganglia and in the latter the separate existence of ophthalmicus 
profundus and maxillo-mandibular parts are known in Bouhngeruln ; 
in Scolecomorphus the two ganglia (trigeminal and facial) are connected 
extracraniallv and the gasserian ganglion is a composite one. 

In Figs. 6«, 6b and 6c drawn by de Villiers (1938) for Scolecomor - 
phus , the origin of the trigeminal nerve is clearly shown. However, 

I have not been able to make out a ganglion palatinum ” in my sec¬ 
tions of Scolecomor phus. 

The first branch to sepaiate itself off from the gasserian ganglion 
is the ramus mandibularis in Scolecomor phu $ and Boulengerula. A 
ramus mandibularis internus enters the lower jaw and unites with the 
chorda tympani where a few ganglion cells are noticed (Boulengerula). 
However, de Villiers (1938) denied the existence of a chorda tympani 
in these two genera. The united branch supplies the skin and tongue 
muscles in Boulengerula. Peculiarly in Boulenqnula a ramus mandi¬ 
bularis externus is absent, while in Scolecomor phu* it is prominently 
present. 

There is a ramulus going to the compressor muscle from the ramus 
maxillaris in both genera; in Boulengerula , the r. maxillaris divides 
into a lateral and a larger medial one and fiom the latter there is a 
palatine commissure. Tn Scolecomor phus, the r. maxillaris sends first 
a palatine co mmis sure and then a small ramulus to innervate the side 
(comparable with the lateral palatine branch) and the principal branch 
becomes ventrally disposed to the maxillopalatine and proceeds to the 
tentacular region. 

There are only three In an dies of the ophthalmicus profundus in 
Boulengmila. The first, running for a short distance in the frontal 
bone supplies the dorsal skin; a second branch running laterovcntrally 
and gaining exit through the nasopremaxilla-maxillopalatine supplies 
the anterior skin. The third or the principal branch is enclosed in the 
nasal portion and distributes itself to the snout. In Scolecomorphus > 
the first branch passes through the frontal as in Boulengerula ; the 
second running dorsally to the orbital glands gets exit through the 
prefrontal; a third innervates the lateral and the tentacular region 
after passing through the septomaxilja, The fourth run nin g by the 
side of the septum passes through the prevomer and premaxilla to the 
snout. The principal branch also innervates the snout. 
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The facial nerve.—A bony prefacial commissure is present in both 
genera. The r. palatinus runs for a short distance in the palatine canal 
in Boulengerula and anteriorly the r. palatinus is situated below the 
ophthalmicus profundus ganglion as in Fig. 8 drawn by de Villiers 
(1936, p. 237) though his labellings k em 1 and 1 bVl ’ should be read 
as M. retractor tentaeuli (instead of eye muscle) and palatinus facialis 
(instead of branch of ophthalmicus profundus) respectively. The 
palatine nerve does not divide into lateral and medial branches but 
however, receives a branch from the r. maxillaris V. De Villiers denied 
the presence of a palatine branch in Boulengerula and in a later paper 
also he (1938, p. 19) recorded that " The palatine of VII stops short 
at the sensory ganglion of V in all the four sides available for compari¬ 
son ”, and shew no palatine in Fig. 8 (1936, p. 237) or in Fig. 3 (1938, 
p. 11) and reaffirmed this on page 24 (1938) by saying that the facial 
has only one branch and, i.e.. —the hyomandibular. In Scolecomor- 
phus, there is only one maxillo-palatine anastomosis and the undivided 
r. palatinus proceeds through the prevomer to the snout. 

It must be remarked here that no anastomosis between the ophthal¬ 
micus profundus V and r. palatinus occurs in Scolecomorphus , though 
the profundus ganglion is not distinct from the gasserian ganglion. 

Kinetism. 

I only review in brief the problem of kinetism in Apoda here. The 
autostylic and mostly monimostylic condition of the cranium noticed 
in Amphibia was considered primary by K. Fiirbringer (1904) who 
derived it from a Dipnoan one. Later Versluys (1912) who discovered 
the M. levator quadrati in Apoda described the streptostyly noticed 
among the members of this group os primitive and Luther developed 
this line. The latter author (1914, p. 12) in homologising the M. 1. 
quadrati with the M. constrictor dorsalis I of fishes came to the same 
conclusion as Versluys and if however, this condition is derived from 
the monimostylic Urodela, then the presence of M. 1. quadrati becomes 
questionable. 

Edgeworth (1925) after studying a few developmental stages of 
I. glutinosus and a Siphon ops larva added that the processus ascendens 
of the quadrate is fused with the orbital cartilage in early stages in 
/. glut in os us and in Siphonops "there is a cartilaginous continuity 
between the quadrate and the lateral process of the basal plate ” besides 
mentioning other points of contact between the chondrocraniuni and 
quadrate. Thus he comes to the conclusion that (p. 237) k ‘ These phe¬ 
nomena suggest that the streptostylic condition of adult Gymnophiona 
is not primary, but secondary to an original monimostylic one. The 
contrary opinion fails to explain the above described structures”. It 
hits been pointed out by de Beer (1937) in this connexion that the terms 
streptostvlism and monimostvlism are applicable to adult and not 
larval crania. Obviously, Edgeworth does not take into consideration 
the observation of Peter 1 (1898) where no processus ascendens connec¬ 
tion with orbital cartilage is reported. 

1 Edgeworth mentions that liib embryo is younger than the one modelled by Peter 
and therefore if the latter author had {studied the same stage as Edgeworth, it may be 
surmised that the connection might havo been discovered. 
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According to Marcus, the streptostyly of the Apoda is an ancestral 
acquisition and in this connexion Marcus, Stimmelmayr and Porsch 
(1935. pp. 418. 419) point out;— 

Heute bin ich iiberzeugt, dass dem Chondrocranium keine auss- 
chlaggebende Bedeutung fur derartig weitgehende Hypothesen 
zuzusprechen ist, da temporar Yerwachsungen vorkommen, 
die vvieder gelost wcrden, so dass jeder sich aussuchen kann, 
was er fiir seine Hypothese braucht. 

Hueber (1933) described the kmetism in the skull of Hypogeophis 
in detail while pointing out at the same time the primary or secondary 
nature of the stylisiu has not engaged his attention. It is recorded 
that the two segments,—the basal composed of the os Basale and the 
quadrate comprising the other bones move on each other; the skull is, 
therefore, amphikinctic. But Luther (1911) and Lakjer (1927) consi¬ 
der the Apodan skull to be mesokinetic. De Beer (1937) while accept¬ 
ing that the skull of Hypogeophis is kinetic in Versluys’s sense and is 
“ capable of certain amount of internal movement although the quad¬ 
rate is fixed to the squamosal ” pointed out that the skull must be 
classified as monimostylic on Stannius's scheme. No doubt Hie quad¬ 
rate is firmly bound to the internal aspect of the squamosal, but is 
certainly capable of some movement and is always separated by a cer¬ 
tain amount of connective tissue. The quadrate is never fused with 
squamosal, contrary to what de Beer (p. 12fi) mentions in the case of 
Hypogeophis . In fact, no Apodan example so far studied is typically 
monimostylic, all of them being strictly slreptostylic. Marcus, Htim- 
melmayr and Porsch (1935) confirm thi^ when they say (p. 117) that 
in Hypogeophis 1 Der Schadel ist hvostyl und strcptostylLuther 
(1914) also mentions that the movement of the quadrate is considerably 
lessened but is not completely lost. 

Rueber (1933) while mentioning that the connective tissue between 
the hones acts as a cushion during burrowing noted however, that since 
the bones are so closely bound the movement between the bones in a 
streptostylic sense may not be possible thus implying a functional moni- 
mostyly. Stadtmuller (1936) also noted that since the Apodan quadrate 
was united with squamosal (syndesmoticaliy) or pterygoid, it exhibited 
sympektisehe monimostyly Do Villiers (1938) also mentioned 
that no movement was possible between quadrate and squamosal and 
therefore, the quadrate was monimostylic. hi all these cases, it is diffi¬ 
cult to say if no movement is possible between the quadrate and squa¬ 
mosal ; so long as they are not fused, a certain mobility can be expected 
and as Luther remarks it is only a question of degree. Thun according 
to me, it is correct to assume that there is not even functional moni¬ 
mostyly and therefore, they are typically streptostylic and kinetic unlike 
what de Beer (1937) show's in his table on page 426. 

According to Hueber (1933) in Hypogeophis, the movements of the 
quadrate and basal segments axe possible at these four points : 

(1) processus columellaris (processus oticus) of the quadrate and 

the stapes (columella), 

(2) processus oultriformis (rostrum) of the os Basale and the pre¬ 

vomers. 
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(3) processus ptervgoideus of the quadrate and tlie basipfcerygoid 

process, and 

(4) os Basale and tlie parietals. 

Of tlie Apodan genera examined by me none possesses all these four 
kinetic points. In Ichthyopliis and Uraeotyphlus , the processus ptery- 
goideus of the quadrate and the basipterygoid process are syndesmo- 
tically united; in Scolecomorphus , a stapes is wanting and therefore, a 
quadratostapedial articulation is lost though there is a processus oticus ; 
in Dermophis (de Jager), tlie processus oticus and stapedial proceso 
are united and therefore, the movement is lost. The significance of the 
loss of kinetism is that the Apodan skull is slowly becoming akinetic. 

Summary and conclusion. 

Summary. —The study of cranial morphology of Uraeotyphlus shows 
certain features in which it differs from its South Indian congener Ich- 
thyopkis , thereby amply supporting Peters's treatment of Uraeotyphlus 
as a separate genus. The anterior disposition of the tentacle, the ab¬ 
sence of an external tentacular fold and the zvuokrotaphic condition of 
the cranium have already been noticed by Peters and other workers. 

The new facts which the present study reveals are largely a set of 
negative features by which Uraeotyphlus could be differentiated from 
Ichthyopliis and they are : 

(1) The absence of an eminentia olfactoria in Uraeotyphlus and 

therefore the opening of the secondary nose ( fc ‘ Nebennase ”) 
more towards the nasal septum. 

(2) The absence of a passage in the stapes of Uraeotyphlus for the 

stapedial artery* 

(3) The absence of a buccal branch of facial nerve in Uraeotyphlus 

and in the young stage examined, the r. mentalis extornus 
YII and r. mandibularis externus Y do not run outside the 
jaw. The origin of the chorda tympani (r. alveolaris VII) 
is different; while it arises independently from the ganglion 
in Ichthyophis , it is a branch from the kyomandibular nerve 
in Uraeotyphlus. 

(4) The uniform occurrence of an anastomosis between the oph¬ 

thalmicus profundus ganglion and the r. palatinus facialis 
in Uraeotyphlus. This is an important feature for Norris 
and Hughes describe that in all Gaecihae, on account of the 
distinctness of the profundus ganglion from the rest of the 
gasserian, the palatine anastomosis is transferred from the 
profundus to the maxillary branch. In Uraeotyphlus , the 
profundus is no doubt a distinct ganglion but possesses both 
palatino-profundus and palatino-maxillary anastomoses. 

(5) The highly abbreviated embryonic and larval periods and the 

appearance of adult characters very early in larval life if not 
in the embryos of Uraeotyphlus. 

(6) The shape of the skull; triangular in both Ichthyophis and 

Uraeotyphlus but in the latter the apex is more pointed than 
in Uraeotyphlus . 
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Now, the other important points in the study of the cranial mor¬ 
phology of Scolecotnotphus, Boulengerula, Dennophis , Herpele and Uraeo¬ 
typhlus mav be recounted : 

(1) In IHdhyopIm and Uraeotyphlus , there is a syndesmotic con¬ 

nexion between the basipterygoid process and processus 
pterygoideus of the quadrate. In Scolecomorphm anterior 
to the palatobasal articulation there is a thick connective 
tissue strand running from the processus asoendens of the 
quadrate to the cartilaginous facet of the basipterygoid 
process; from the same certilaginous facet arises the M. 
levator mandibulae posterior instead of from the ventral 
aspect of the ptocessus pterygoideus. Thus in Scolecomor - 
phus , while one kinetic muscle (1. quadrati) is absent, the 
other (1. m. posterior) extends between the basipterygoid 
process and the lower jaw instead of between the processus 
pterygoideus and the lower jaw. 

(2) In Boulengerula , the stapedial artery passes through a passage 

in the stapes. 

(3) In 8colecomorphus, there is a well developed eminentia olfac- 

toria and Uraeotyphlus and Boulengerula lack it. 

(4) Ichthyophis skulls exhibit both crescentic and circular post- 

frontals; while in those with crescentic postfrontal, the pre¬ 
frontal and septomaxilla may be separated by the approxi¬ 
mation of nasal and maxillopalatine, in those with circular 
postfrontals, the prefrontal and septomaxilla are always 
apposed. In Uraeolyphlus, the circular postfrontal charac¬ 
terises the adult and the prefrontal and septomaxilla are 
always separated, 

(5) The number of aeustic foramina range from four to six; in 

Boulengerula , Scolecomorph us and Derm aphis, it may be 
four or five (de Jager describes only four in Dermophis) and 
in Uraeotyphlus , it may be five or six. While the stapes 
with its footplate is well developed in Apoda, Scokcomor- 
phus is the only one to lack it. It is thought (Yersluys) 
that the squamoso-quadrate complex transmits vibrations 
to the internal ear through the stapes, in which case Scole¬ 
comor phus even with four or five acustic innervation, is 
probably deaf. 

(6) The processus condyloides of the lower jaw is well developed 

in Ichthyophis and Uraeotyphlus , feeble in Herpele , Dermo- 
phis and Scokcomorphus and absent from Boulengerula . 

(7) The degenerate eye is hidden under the squamosal in Boulen¬ 

gerula while in Scolecomorphus it is directed towards the 
lower jaw and is not hidden contrary to the descriptions 
of Nieden and de Yilliers. 

(8) Eye muscles are absent in Boulengerula and Scolecomorphus . 

In Dermophis , eye muscles and optic nerve are well devel¬ 
oped contrary to the observations of de Jager. A M. rectus 
intemus is described in Dermophis which was denied by 
Norris and Hughes. 
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(9) The double appearance of retractor tentaculi muscle is noticed 

in 7. monochrous , D&nnophis. Uraeotyphlus and Boulen- 
gerula. In Scolecomorphus anteriorly the retractor is partly 
inserted into the tentacle and partly into the tentacular 
fold. 

(10) There is only genioglo&sus muscle in the tongue of Scoleco- 

morplius. Ichthyoplns , Hypogeophis , UraeotypMus, Dennophis , 
Herpele and Boulengemla. 

(11) The intermaxillary glands of Fahrenholz (zwischenkieferdriise) 

are present in Uraeotyphlus and absent from Herpele , Boulen- 
gemla, Dennophis. Ichthyophis and Hypogeophis. hi Bcole - 
comorphus . there is a set of postdental glands and dorsally 
to this, a set of glands resembling very much the dorsal 
glands is seen. Since topographically this resembles the 
intermaxillary of Uraeotyphlus , this has also been called 
intermaxillary gland. 

(12) The presence of a Bursa angularis oris in Bcolmnnorpints and 

a set of oral glnnrls in Herpele are recorded. 

(13) In Bcolecontor pints even though Ihe profundus is not separate 

from the remaining gasserian ganglion, there is no profundus- 
palatinus anastomosis contrary to the observations of Norris 
and Hughes. 

(11) A palatinus facialis is prominently present in Boulengemla 
contrary to the descriptions of de Villiers. 

(JT>) The dorsal olfactory nerve runs undivided for a long distance 
in the bony canal of the sphcnethinoid in Boulcngerula. 

(16) The ramus niandibularis extornus V is absent as an independent 

nerve in Bcolcctnnorpluts and Boulengemla. 

(17) The ramus niandibularis interims VII (chorda tympam) is 

present in Bedecomorphus and Boulengemla contrary to the 
findings of de Villiers. 

(18) While Laubmann characterises the tentacle as a Tastfiihler ", 

Marcus regards it ns a “ Klopffiihler" aiding the animal 
during burrowing in respiration and olfaction. When the 
anterior nares close up air is led into the olfactory chamber 
through the nasolacrimal ducts. This explanation is applic¬ 
able in all those cases where the tentacle is not situated 
directly below the anterior nares but behind it as in Ickthyo - 
phis and Hypogeophis. In Uraeotyphlus the tentacle is 
below the naris and during the act of burrowing (if the sur¬ 
face cryptic life can be described so) when the anterior naies 
close up the tentacle also cannot function and therefore, no 
air can be led into the u Nebennase 9 \ 

Conclusion. —Whether the Apodan skull is primitive anti, therefore, 
bears close resemblance to stegocephalian ancestors or the compactness 
of the cranium has been acquired secondarily due to a burrowing mode 
of life is a difficult question to answer. Stadtmiiller (1936) mentions 
in this connection that the ossification of the skull depends upon the 
use of the head as a borer, but it has already been pointed out that 
one of the South Indian members, Ichthyophis, is not a typical bur- 
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rower, not digging by the head to lead a subterranean life but lives under 
rotten vegetation where there is sufficient moisture ; this has been called 
a surface cryptic ” life. According to Cope (1871), Sarasins (1890), 
Gaupp (1895), Peter (1898), Luther (1914), Jaekel (1927), Goodrich 
(1930), Werner (1930-31), Yersluys (1931), Edgeworth (1935) and de 
Beer (1937) the stegokrotaphy has been acquired secondarily. In 
discussing this question we have only to look for clues in the morpho¬ 
logy of bones and not in the internal organs since it is impossible to 
know anything about the soft anatomy of Stegocephalia. 

Marcus and his students following Broili, have come to the con¬ 
clusion that the Apoda are the surviving members of Stegocephalia 
having come down to the present times in the tropics on account of 
their cryptic habits. Amongst other features of primitiveness, it is 
suggested that the possession of a periorbital ring of bones and an inter¬ 
parietal in Hypogeophis recalls the stegocephalian relationship. But 
the occurrence of an interparietal foramen and bone (Hueber 1933) 
is not accepted by other workers (Rtadtmuller). 

Dc Beer (1937, p. 192) in discussing the evolution of Apoda, remarks 
thal u On the other hand, it is noticed that the postfrontal andsupra- 
lemporal are lacking in Gymnopliiona; which they would hardly be 
if these forms were primitive, since these bones are regularly present 
in reptiles. The complete roofing in Gymnophiona is therefore pro¬ 
bably secondarily developed in connexion with the burrowing habit/ 1 
it is only the supratemporal that is lacking in Apoda and the postfrontal 
is noticed in the two genera Iclithyophib and Umeolyphlns. Probably 
the supratemporal has been merged in the adjacent bones and such 
consolidation is not uncommon amongst Apodan examples. 

Boas (1911) found fossae in the Apodan skull and compared them 
with similar ones in Stegocephalia. According to him. the posterior 
temporal fossa is lost on account of the fusion of the " temporal roof 
and parocoipital 11 part, while a pteroccipital gap (seen above and below 
the stapes when viewed from behind) and lower temporal fossa are 
present. Thus while the presence of a periorbital ring of bones and 
fossae point towards stegocephalian ancestry, the absence of a separate 
supratemporal weights against it. 

It is interesting to note that the possession of kinetism throws 
light on the evolution of these forms. De Beer (1937, p. 427) points 
out that u the very wide distribution among vertebrates of the basip- 
terygoid process as an articulating facet against which the pterygoid 
bone can move, points towards the kinetic condition as being the pri¬ 
mitive one for the bony skull.” Thus the Apodan skull being typi¬ 
cally kinetic, is necessarily primitive. Furthor de Beer (1937, p. 198) 
infers that u The importance of this case of kinetism is that it is asso¬ 
ciated with a completely roofed skull, thus showing that there is no 
intrinsic improbability in the view that the Stegocephalia may have 
been kinetic.” The kinetic possibility has already been observed by 
workers in Stegocephalia (Stadtmuller, 1936, p. 587). With reference 
to Apoda, this may mean that the roofed skull possesses kinetic points 
all of which have been acquired from a stegocephalian ancestor or even 
though the roofing is secondarily developed due to cryptic habits, yet 
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the kinetism is retained and therefore the similar stegocephalian skull 
may also have been kinetic, the latter view put forward by the adhe¬ 
rents of the secondary consolidation theory. This naturally leads us 
to conclude that the kinetism is an ancestral acquisition provided it 
has not arisen de mvo in Apoda. Similarly the temporal fossae referred 
to above. 

While the Apoda show these three primitive characters, rii., the 
possession of periorbital ring of bones, fossae and kinetibni, it must 
also be noted that the cryptic habit is resulting towards greater con¬ 
solidation of the roofing bones; the formation of a composite uaso- 
premaxilla-maxillopalatine in Boulengerula may be cited as an instance. 
Further, the gradual loss of kinetism is also attributable to it. In 
Ichfhyophis and TJracotyphlm , the basiptervgoid articulation is lost 
and is syndesmotic ; in Hcolecomorplms the quadrato-stapedial arti¬ 
culation is lost since the stapes has disappeared. While one kinetic 
muscle (1. quadrati) is absent in this, the other (M. 1. m. posterior) has 
changed its point of origin. The quadrate in all these is so firmly bound 
with the squamosal that the movement between the two is considerably 
lessened thereby heralding a monimostyly. In other words the pri¬ 
mitive Apoda are gradually evolving from a kinetic to an akinetic con¬ 
dition. 
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EXPL4N4TI0N OF PL4TE IV 

Skull of UiueotypMub naiayam Seshachar 

Fit 1 — Doisal aspect • X 9 
Fit. 2 — Vential aspect X 9 
Fig 3— Postenoi aspect x 9. 
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EXPLANATION OF PLATE V. 

Fig. 1.—Transverse section of Scolecomorphus ulugumensis Barbour & 
Loveridge in the region of eye: X ca. 19. 

Fig. 2.—Longitudinal section of the tongue of Ichihyophis glutitmus 
(Linn.): X44£. 

Fig. 3.—Transverse section of the tongue of Ichihyophis nmochrons 
(Bleek): Xca. 14. 

Fig. 4.—Transverse section of the head of Scolecomorphus vluguruensis 
Barbour & Loveridge in the eminentia region: xra. 16. 

Fig. 5.—Transverse section of Uraeotyphlus naraycmi Seshachar in the 
ophthalmicus profundus region: xca. 53. 
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maxillary gland of Pahrenholz; lg„ Ungual gland; 1ma„ M. levator mandibulae ante¬ 
rior ; Ime,, M. levator mandibulae externus; lq., M. levator quadrati; wan., r. mandi- 
bularis V; max., r. maxillaris V; mgh., M. geniohyoideus; mgl., M. gonioglosKUk; mm.* 
M. intermandibularis; ng., nasal gland; nn., “ Nebcnnase ”; ob., os Basale; og., orbital 
gland; olg., opening of lingual gland; op,, r. ophthalmicus profundus V; opdg., opening 
of postdental gland ; os., r. ophthalmicus superficialis VII; pdg., posldental gland; pf„ 
r, palatmus facialis; pg., pharyngeal gland; pi., pterygoid bone; q. 9 quadrate; se„ 
stratified epithelium; slg., sublingual gland; sa., squamosal; sy., syndesmotic eonnoo- 
tion; vcL, vena capitis lateralis; v z cpc., brancn of r. mandibularis V to 44 Caput pre- 
orbital© 17 and M. compressor orbitalis; V z ls., branch of r. mandibularis V to lateral 
skin; Vpne., branch of r. mandibularis V to M. levator mandibulae externus. 
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EXPLANATION OP PLATE VI 

Fig 1 —Tiansverse section of Ihaeolypiling miayam Seshachar in the 
lingual region X 15 

Fig 2 —Transveise section of the lower ]aw of Uraeotyphlns namyam 
Seshachai yea 13 

Pig. 3 —Transverse section in the choanal region of Dermophs giegorn 
Boulgr X 15 

Fig 4 —Transverse section of the tongue of Heipele ochrocephala 
(Cope) Xea 14 

Fig. 5 —Transverse section m the region of eye of Dermophs 
giegorn Boulgr x36 

Fig 6 —Transveise section m the region of eye of Uraeotyphlus 
mrayam Seshachai v 15 

Fig 7 —Transverse section m the region of tongue of Boulengeruk 
bouk)igen Tornier X24 

bi , blood \ i ss< 1, ch , choam, rhq choan il gland ct , united iami wandibulaiis 
mtt mus A indTII e>n o\e muscle mdq initzdniial glands of the upper jaw, indy, 
interdental glands of the lower jaw h] JmjfU il gland , It lateial poition of the tongue, 
me Meckel s cartilage, nigh M gcmoh^oidcus, my ], M gemoglossus, mm , M intei- 
mandibularia mri , M retractor tcntaouli og , oibital gland, on optic nerv f , pde, 
pseudodentarv, pdq , postdental gland pg phanngeal gland, m, M lectus medialis, 
alg , sublingual gland 
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A NEW GENUS OF SCHIZOTHORACINE FISHES FROM TRAVAN- 
CORE, SOUTH INDIA. 

BijB. Sundara Raj, Diwcw Bahadur , M.A., Ph.D. (Liverpool). 

(Plate VII) 

Tn this paper a new genus of the Sehizothoracine fishes is described 
from the Periyar Lake, which is an immense irrigation reservoir formed 
by the damming of the Periyar River, the largest and most important 
of the rivers of Travancore. It lies at an elevation of 2,709 feet above 
mean sea level. The Periyar rises in the Shivagiri Forest, on the Carda¬ 
mom Hill s, which form the north-eastern slope of the Western Ghats 
in Travancore, approximately in Lat. 9° 10' N. and Long. 77° 17' E* 
After a course of 10 miles in a northerly direction to Lat. 9° 31' N. the 
river turns due west and flows over a sandy bed for a few miles to Peer- 
made (Pirraed). It then resumes a northerly direction gradually 
trending westwards, and eventually crossing the Ghats reaches the sea 
near Cochin. The Periyar Dam is situated in its short east to west 
reach about 8 miles east of Peermade. The Lake at full supply level 
lias a water spread of 232*80 square miles and a maximum depth of 
176 feet. The discharge at the Dam is stated to be equal to half the 
average flow of Niagara. The Lake is surrounded by an impenetrable, 
evergreen tropical forest. The average rainfall in Peermade is 198*4 
inches annually; it is the highest in all Travancore. 

This is the first record 1 of a species of Schizothoraemae from the 
Tropics. The absence of this subfamily south of the Himalayas and the 
. striking differences between the new genus and all the other known 
genera of Schizothoraeinae might lead one to suspect that the South 
Indian fish is probably not a member of that subfamily. But the skoath 
of enlarged scales covering the vent and the base of the anal fin, which 
is the characteristic feature of that subfamily, and the serrated dorsal 
spine, the short anal fin and the general form of the fish prove that it is 
a true Sehizothoracine species. The opinion of two leading ichthyo¬ 
logists, Professors L. F. de Beaufort and L. S. Berg, who were consult¬ 
ed, is quite definite. The latter, who is a specialist in the group and 
who examined a specimen, states: 

Tlu* (’yprinoid, as you correctly state, Mougs undoubtedly to the Hcluzolhora- 
cmfto ah is demonstrated by the presence of a scaly sheath at the base of the anal fin and 
at the anal opening* by its serrated dorsal spine and short aJial nn : but it diners from all 
the known Sehizothoracinae in its peculiar sealing and from a lateral line forming a 
curve on the peduncle. The intestine is rather short and the peritoneum brown (no t 
black). As far as 1 can judgo this gomib has affinity neither with Cyprmoji nor with 
Scapkiodon, both those genera having no scaly sheath at the anal base. It u remotely 
allied to Sch'aopygopsis." ___ 

i i) r . Hora has called my attention to a record in 1936 of an unidentified specimen 
of Ptuchobarbus from Hyderabad State (Deccan) in the JourH. Osmant* University HI, 
p. 37 The occurrence of Piyohobarbus in plains is so improbable that the identification 
is open to serious doubt. Several enquiries made have not suooeeded in either 
t racing the specimen ot verifying the identification up to the time going to press. 
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Lepidopygopsis* gen. nov. 

The new genus Lepidopygopsis is created to receive the South Indian 
form which differs from the rest of the Schizothoracinae in having a 
decurved lateral line on the caudal peduncle and in the arrangement 
and character of its scales and their number along the lateral line. It 
bears some resemblance to the genus Schizopygopsis Steindachner, 
from which it is readily distinguished by the presence of scales on the 
caudal portion of the body, a coarsely denticulated dorsal spine, four 
barbels and triserial pharyngeal teeth. 

Genotype.—Lepidopygopsis typus, gen. et sp. nov 

Lepidopygopsis typus, gen. et sp. nov. 

(Plate VII, figs. 14.) 

luocal name: (i Brahmana Kendai ” (Tamil) 

B. iii; D. 4/7; A. 3/5 ; V. 2/8 ; P. 1/14 (1/13) 1 ; C. 19; L. 1. 54-58 
(54-60)+2; gill rakers 12 (10-12); Vert. 38. 

The body is elongate and compressed. Its greatest depth, which is 
below the commencement of the dorsal fin, is contained 4-25 (4* 1-4-65) 
times in the standard length. The dorsal profile ascends obliquely 
from the snout to the base of the dorsal fin almost in a straight line, 
whence it descends more gently also in a straight line to the base of the 
caudal fin. The ventral profile is curved up to the base of the anal 
fin but runs more or less straight along the caudal peduncle. The cau¬ 
dal peduncle is more than twice as long as broad at its narrowest part. 
The head is conical, moderately large and somewhat compressed ; its 
length is contained 9*4 (4*4-4*9) times in the standard length; its 
width 1*7 (1*8-2) times and its height 1*4 times in its own length. 

The eyes, which are moderately large, round and almost lateral in 
position, are situated more or less in the anterior half of the head. The 
diameter of the eye is contained 4’4 (2‘8-4*4) times in the length of the 
head. The eyes are proportionately large in the young. The inter- 
orhital space p curved and is 1*8 (1-1*8) times the diameter of the eye. 

The anterior and posterior nasal apertures are close together and are 
situated dorsally on either side of the snout midway between the tip of 
the snout and the anterior margin of the eye* 

The snout, which is 1*25 (1*2-1*25) times as broad as long, is swollen, 
bluntly rounded, and overhangs the mouth. Its anterior border is 
sharp and entire and forms a deep rostral fold with small lateral lobes 
(PL VII, fig. 3). The large preorbitals extend on either side of the 
snout and end anteriorly in rounded, vertical borders concealing the 
lateral lobes of the snout. In one of the paratypes there are pearl 
organs on the snout. Two small rostral and two maxillary barbels are 
present; these are subequal, each measuring hardly 1-25 (1*12-1*25) of 
the diameter of the eye. The rostral barbels arise from the lateral lobes 
of the snout and the maxill a ry barbels are at the comers of the mouth. 


x ^ description the scale counts and measurements of the holotype, which is 
the largest complete specimen collected, are given; these are followed within brackets 
ay the range of variation, if any, shown by the paratypes. 
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The mouth is inferior, moderately broad and transverse, but curved 
at the angles. Its cleft is shallow and nearly horizontal. The jaws 
are feebly protractile. The concealed maxillary does not reach below 
the anterior border of the eve (it does so in the young). The upper lip, 
which is thin and loosely invests the upper jaw, is continuous with the 
lower lip, which is developed only laterally at the curved corners of the 
mouth. The postlabial groove is broadly interrupted medially. The 
lower ]aw is covered internally by the thin deciduous horny covering 
with a shaip anterior edge. 

The gill opening is wide. It starts dorsally on a level with the upper 
border ol the eye and extends forward ventrallv to below the posterior 
margin of the preopercle. The gill membranes are confluent with the 
skin ot the isthmus. The 10 to 12 short and pointed gill rakers are 
often curved and are hardly \ as long as the gill filaments which mea¬ 
sure half the diameter of the eye. The pseudobranchae are well 
developed and are provided with filaments. 

The pharyngeal teeth (PI. VII, fig. 4) are pointed and hooked and 
are in three rows 4-5.3.2—2.3.4-5. The anterior edentulous process 
of the pharyngeal is about § as long as the posterior, and the pitted sur¬ 
face is moderately broad. 

The alimentary canal is short, about 2-3 times as long as the standard 
length of the fish. The stomach contents in the specimen dissected 
consisted of insects, Crustacea, diatoms and vegetable matter. The 
air bladder is of the usual Cvprinoid type and occupies almost the whole 
length of the body cavity. The peritoneum is brown in colour. 

The scales are thin, cycloid, imbricate, and firmly adherent; their 
greatest diameter being that of the eye. There are no scales on the 
head, and only a few on the anterior part of the body consisting of a 



Scales of Lcpidopygopsls typus, gon. et sp. nov. 
a. Prom scapular region; XlOJ; b . From lateral lino: xlOJ; c. From caudal 
peduncle: XlOJ. 
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patch on the scapular region extending as far as the 6th scale on the 
lateral line, a few scattered scales on the base of the dorsal spine, a conti¬ 
nuous row of enlarged scales along the lateral line and another along 
the midventral line starting from the base of the ventral fins. This 
latter at the end of the ventral fins constitutes a row of elongated tile¬ 
like scales forming a sheath to the vent and the base of the anal fin. 
The caudal portion of the body behind the dorsal and ventral fins is 
completely covered by an even, longitudinal series of scales. There are 
26 rows of scales round the caudal peduncle and 54-58 on the lateial 
line, with two more on the base of the caudal fin. The scales are oval, 
broader than long in the scapular region, more or less rounded on the 
caudal peduncle and elongate in the anal sheatli. A typical scale from 
the scapular region is oval and has a broad gently convex base, rounded 
sides with obsolescent basilateral angles and an obtusely pointed apex. 
The focus is basal in position. Numerous fine circuli cover the whole 
scale. They are circular and are packed closely at the base, and 
more distinctly spaced and somewhat indistinct on the apical field. 
Unlike other Sehizothoracinae only apical radii, about 28 in number, 
are present. They are fine, weak, and more or less parallel lines run¬ 
ning up and causing the apical margin to be crenulate. Only a few radii 
reach the nucleus. 

The lateral line is complete and decurved. It runs concurrently 
with the ventral profile as far as the middle of the caudal peduncle and 
thence in a straight line along the midlateral line of the body to the base 
of the caudal fin. The enrvature of the lateral line on the caudal 
peduncle is a feature peculiar to this genus. 

The dorsal fin is short and is situated opposite the ventral fin. The 
length of its base equals the length of the head without the snout. 
Its origin is closer to the tip of the snout than to the base of the caudal 
fin. Its free margin is concave. The last undivided dorsal ray, which 
is almost as high as the body, is osseous, stout, and strongly denticulated 
along the two sides of its posterior* margin. When depressed the first 
branched ray, which is the longest, reaches well beyond the tips of the 
last ray and almost half way to the base of the caudal fin. The anal 
fin is also short; its base is only 0-75 as long as that of the dorsal fin, 
and has an obtusely straight free margin. It is inserted about midway 
between the bases of the ventral and caudal fins. The anal fin is shorter 
in young specimens. The pectoral fin is roughly falciform, nearly as 
long as the head (shorter in the young), and when depressed reaches 
three-quarters of the way to the base of the ventral fin which originates 
about midway between the bases of the pectoral and anal fins. The 
ventral fin has a slightly concave free margin and is shorter than the 
pectoral fin. When depressed it reaches about three-fourths of the way 
to the anal fin. The caudal fin is as long as the distance between the 
bases of the ventral and anal fins, and is deeply forked with subequal 
pointed lobes. 

The anus is situated on a short papilla. 

In fresh specimens the back is olive brown and the sides and ventral 
surface of the head and body silvery, the dorsal, the caudal, and the 
distal half of the anal fin olive green, The terminal half of the dorsal 
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fin has a broad, indistinct dusky band. The caudal lobes and the ante¬ 
rior maigin of the anal fin aie dusky. The pectoral and ventral fins are 
hyaline. The iris is silvery. 

Relationships. —The exact position of the new genus among the known 
genera oi the subfamily Schizotlioracinae is somewhat obscure. It differs 
from the rest of the subfamily and approaches the Oyprininae more 
closely than any other genus of the Schizothoraoinae in the absence of 
the basal radii on the scales, and in having fewer scales along the lateral 
line, which is decurved on the caudal peduncle. While in the character 
and number of rows of its pharyngeal teeth and in having the caudal 
portion of its body completely covered by imbricate scales it shows 
primitive characters; in the loss of scales on the anterior portion ol 
its body it is specialised. Thus it seems to occupy an intermediate 
position between the primitive genera Pcnalylognathus and Schizothorax 
and the specialised genera fichizopygopsis, Gymnocypns , etc. 

The new genus and species arc described from 13 specimens collected 
in 1936 and half a dozen eollected in 1939 from the Periyar Lake. The 
largest specimen measuring 170 millimetres in standard length has been 
selected as the holotype. 

Holotype. —FI 3510/1 , Zoological Survey of India (Indian Museum), 
Calcutta, from the Periyar Lake, Travancore. 

M easumnents in millimetres. 

Holotype. Smallest 


Standard length 


.. 170 

paratype. 

75 

Depth of l>od\ .. .. 


40 

IS 

Length ot lu»ad 


35 

17 

\\ idth of head 


21 

S 

Height ot hwul 


23 

11 

Diameter ot eye 


.. X 

(5 

interoi hit *1 space 


13 

0 

Length ol snout 


12 

3 

Width ot snout 


.. 13 

(1 

Length ot caudal peduncle 


37 

Hi 

Lea-d, hemhl ot tfeudal pedum Io 


10 

7 

Length ot doisal lin 


.. 43 

10 

Length ot pectoral hn 


34 

15 

Length of ventral tin 


30 

14 

Length of anal fill 


35 

13 

Zoogeag/aphical Remarks.-- The 

occurrence 

so far south 

in tropical 


India of a solitary Sohizothoracine genus related to Sehizopygopsis of 
the Indus and Oxus Hi vers to the north-west of India extends the 
known distribution of the Schizothoracinae very considerably. In 
the present state of our knowledge of Indian freshwater fish it is also 
one of the very remarkable instances of discontinuous distribution. 
A possible explanation for the presence of this trans-Himalayan fish on 
South Indian Hills is not however far to seek. 

According to Jordan 1 , while trout and white-fish in Canada and New 
England travel freely from one river basin to another by descending to 

1 Jordan, T), S,, Fishes, n. 121 (I oncloii: 1925). 
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the lower reaches or the sea, such a passage of a mountain fish under 
existing c lima tic conditions is quite impossible further south, for ins¬ 
tance, from the Potomac to the James, in Virginia. The conditions in 
the north, however, show that such a transfer is possible and will occur, 
provided climatic conditions favour it at any time. It is generally 
presumed that the glacial age at the close of the tertiary era in the Nor¬ 
thern Hemisphere explains the occurrence of isolated Arctic types in 
the Lakes of Canada, Sweden, Finland, and in the Gulf of Bothnia, 
though a direct water communication is postulated. Whether penin¬ 
sular India was subject to Pleistocene glaciation is doubtful, but geolo¬ 
gists consider that sufficient evidence exists in the hilltop flora and 
fauna of the glacial cold of the north being felt on the plains of India 1 . 

W. T. Blanford, Medlicott and Oldham 2 state : 

tk On several isolated Hill ranges such as Nilgiris, Anamalai, fthevaioys and othei 
isolated plateaux in Southern India, and on the mountains of Ocylon, there is found a 
temperate fauna and flora, which does not exist m the low plains ot Southern India, but 
is closely allied to the temperate fauna and flora of the Himalayas, the Assam range 
(Garo, Khasi and Naga Hills), the Mountains of Malay Peninsula and of Java. 

u The animals inhabiting the Peninsular and Singalese hills belong, for the most 
part, to species distinct from those found in the Himalaya and Assam ranges. In some 

cases even genera are peculiar to the hills of Ceylon, and South India. Theie are, 

however, numerous plants and a few animals inhabiting the hills of Southern India and 
Ceylon, which are identical with Himalayan and Assamese hill forms, but which are 
unknown throughout the plains of India.” 

After discussing various agencies which might have effected such a 
distribution, the authors conclude, “ The only remaining theory, to 
account for the existence of the same species of animals and plants on 
the Himalayas and the hills of Southern India, is depression of tempera¬ 
ture.” 

The occurrence, therefore, of this Himalayan and trans-Himalayan 
subfamily of fish in the Travancore Hills is in line with that of other 
northern types, such as the Nilgiri wild goat, and is explained by the 
glacial cold which rendered such a dispersal possible. 

I wish to express here my great indebtedness to Dr. Baini Prashad 
and Dr. S. L. Hora of the Zoological Survey of India for their help in 
connection with this work. The illustrations were prepared under the 
supervision of Dr. Hora by Babu B. N. Bagchi. 


1 Wadia, D. N>, Geology of India, pp. 242-246 (London: 1919). 

* Medlicott, M. A. and Blanford, W. T., A Manual of the Geology of India, 2nd ed. 
(Revised by R. D. Oldham), pp. 13-16 (Calcutta: 1893). 





EXPLANATION OF PLATE VII. 

Lepidopygopais lypus, gen. ct sp. nov. 

Fig. 1.—Lateral view of the holotype: X«. 

Fig. 2.—Dorsal view of head: a! j«. 

Fig. 3.—Ventral view of head: X1 f b -. 

Fig. 4.—Pharyngeal bones and teeth of a paratype: x9{j. 








ON THE NATURAL HISTORY OF KOWALA THORACATA CUV. & 
VAL., WITH SPECIAL REFERENCE TO ITS GONADS AND EGGS . 1 

By D. W. Dje vanesan, M.A., D.I.C., Ph.D. (London), and V. John, 
B.A., Fisheries Section, Department of Industries and Commerce, 
Madras. 

The beautiful sardine Kowala Ihoracala Cuv. & Yal. yields an import¬ 
ant seasonal fishery on the west coast of India, and has consequently 
been one of the subjects of study in the Marine Biological Station, West 
Hill, Calicut, since 1930. The species was first described by Cuvier 
and Valenciennes 2 under two names Kowala thoracala and Meletta l/Ue, 
but Regan 3 has shown that the two names refer to the same species for 
which he selected the name Kornla ihoiacata presumably on the basis 
of its page priority. Regan gives the range of distribution of this fish 
as “ Kurrachce to New Guinea ”, while according to Fowler 4 Ctitpeoi- 
des tile is found from “ Western India to East Indies and Tahiti ”. 

The fishery of this sardine commences on the West Coast in July 
and lasts till March. According to the statistics collected by the De¬ 
partment of Fisheries, Madras, on an average about 10,000 maunds 
valued at Rs. 17,000 axe caught annually from the Malabar and South 
Kanara coasts. It is mostly consumed fresh, but the surplus in the case 
of heavy catches is salted and dried. 

Food.—Kowala tJmiacaki feeds on plankton. The following organ¬ 
isms have been found in its stomach-contents: 

I. — Zooplankton.--(I) Copepods consisting chiefly of Paracalanus 
sp., Acartia sp., Oilhona sp., (2) Emdne sp., (3) Orab-Zoea, (4) Larval 
bivalves, and (5) Fish-eggs. 

II. Phytoplankton. — (1) Species of Cosdnodiscus, such as C. jone- 
sianus, Q, gigas var. dioramma, and C. oculus-mdis, (2) FragUaria sp., 
(3) Chaetoceras lorenzianum, (4) Tltallasiothrix nitzschioides, (5) Cera- 
tium massitiense, (6) Peridinium depressum and P. omtum, (7) Tintin- 
nus sp., (8) Dvnophysis homunculus, and (9) Biddulphia sp. 

Kowala thoracala appears to be destructive to fish-eggs and in one 
instance its food was found to consist mainly of eggs of the South Indian 
mackerel, Scombms niicrolepidotus. It is very likely that it follows 
spawning shoals of fish and feeds on their eggs. This may be responsible 
for the.natural fluctuations in the abundance of the fishes on whose 
eggs it feeds. 

Size, Maturity and Spawning Season.— Specimens ranging from 
60 mm. to 120 mm. in length have been collected. Day 6 mentions 
that the species attains “ about 4 inches in length ”. Young speci¬ 
mens less than 60 mm. have not been found in the commercial catches. 


1 Published with pci mission ot the Dirootoi of Industries, Madras. 

“Cuvier, G. and Valenciennes, A., Mist. Nat. Poise . XX, p. 363, 378 (1847). 

* Regan, C. T. Ann . Mag . Nat, Hut, (9) X, p. 688 (1922).. 

4 Fowler, H. W., The Fishes of Oceania, Mem. Bernice P. Bishop Mus. X, p. 31 (1928). 
4 Bay, F., Fishes of India , pp. 638, 639, pi* ebdi, fig. 1 (1878). 
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Fish measuring 100-110 mm. formed the bulk of the specimens 
sampled and examined. Sexual maturity is attained when the fish 
reach a length of about 90 rmn. 

Specimens partly or fully spent were seen in February 1930. Iu 
December 1938, female specimens with fully mature transparent ova 
were obtained. It may, therefore, be inferred that spawning season 
of this sardine roughly ranges between the months of November and 
February. 

Reproductive organs and eggs .—The left ovary and the left testis only 
are functional. The right ovary and the right teatib are vestigial, as 
sections showed neither oogonia noi spermatogonia respectively. One 
would expect this character to be included among the generic characters 
of the genus Kowah, but the fad that it has not been (lone indicates 
that this has not been noticed pieviously. A. smistrorse emphasis in 
the organisation of animals is found in other groups as well, ab for ins¬ 
tance, in the survival and development of the organs on the left side 
of the Echinoderm larvae, the functioning of the left ovary and oviduct 
in Aves, and the functioning of the left ovary in Monotremes. In the 
last two cases the males are not affseted, whereas in Kov'ala tlcoracata 
both sexes are affected. This phenomenon of sinistrorse emp hasis 
coupled with the dexteratiophy either in one sex or in botii sexes is not 
easy to explain. What factors were instrumental in the organs of one 
side in the ancestors of a bilaterally symmetrical animal becoming re¬ 
duced and those of the other better developed, and why should the left 
have got the stress and not the right i These are problems for the ani¬ 
mal physiologists and embryologists. 

On 1st December, 1938, female specimens with mature transparent 
ova occurred in the catches. Artificial fertilisation resulted in the 
formation of the vitelline membrane indicating perhaps fertilisation. 
The fertilised egg is a typical elupeoid egg with vacuolated yolk and a 
large space between the egg-proper and the vitelline membrane. A 
number of yellow oil-globules are found in each egg, the number varying 
from four to eight. The entire egg including the perivitelline space 
measure about 0 - 8 mm. in diameter. The number of eggs on an average 
in a ripe female is about 8,000 which is a comparatively low figure for 
a clupeid. Even making allowance for the atrophy of the right ovary, 
the fecundity of this sardine is low when compared with that of the 
herring {Clupeu harengus) and the pilchard (Clupea pilekardus) which 
lay about 30,000 and 60,000 eggs respectively. 



A NEW GENUS AND SPECIES OF NEMATODES PARASITIC IN A 
“PIKA" FROM AFGHANISTAN. 


By S. A. Akhtar. ftofmoj of Biology. Faculty of Medicare. Kabul. 

A specimen of a rodent locally known as “pika"’ ( Ocho*ona sp.) cap¬ 
tured from a kill near Suickashma (a village at the source of Kabul 
river and about 60 miles south west of the city) was on dissection found 
to be heavily infected with small white nematode worms in its large in¬ 
testine. 

The woims belong to the family Oxyuridae Cobbold, 1864: and 
the subfamily Oxyuiinae Hall, 1916. They exhibit affinities with the 
genus Dermatoxya Schneider, 1866 ; in having an oesophageal bulb, 
caudal alae in males and iu the form of tail in the females and the shape 
of the eggs. They also resemble to some extent the genus Protozoo- 
phaga Travassos, 1923, in having a circumoral membrane supported 
by cephalic papillae. They, however, differ markedly from both the 
genera in the mouth being surrounded by six distinct, small, bilobed 
lips and in the absence of cervical alae, valvular apparatus and the wide 
oesophageal cavity. There are neither comb-like crests on the ven¬ 
tral surface nor a terminal process in the males. These differences are 
of sufficient importance for the creation of a new genus Labiostomum 
for these worms, which appears to be intermediate between the genera 
Dermatorys and Protozoophaga referred to above. 

Labiostomum, gen. nov. 

Mouth hexagonal, surrounded by six bilobed lips, each supported 
by chitinous bars ; cuticle of the head region inflated all round to form 
a well-defined cephalic bulb, supported by many cephalic papillae; 
oesophagus long, club-shaped, followed by a bulb, separated from the 
rest by a constriction, and without a valvular apparatus. Male : tail 
short, ending in a blunt point: caudal alae long and narrow, with a num¬ 
ber of papillae close to the anus : spicule short, lightly chitinised ; guber- 
naculum absent. Female: tail long, gradually tapering; vulva in 
front of the middle of the body ; oviparous : eggs asymmetrical with 
rugose shells, and a plug at one pole. 

Genotype. —Labiostomum naimi. gen. et sp. nov. 

Labiostomum naimi 1 , gen. et sp. nov. 

Body is cylindrical, finely striated transversely and with lateral 
alae. The cuticle of the head region is inflated to form a well-defined 
cephalic bulb, supported by about six cephalic papillae. Mouth hexa¬ 
gonal, surrounded by six small, conical and bilobed lips, each of which 
is supported by four chitinous bars, two placed laterally and two medially 


1 The species is named after H. E. Sardar Mohd. Ufaiin Khan, Minister of Education, 
Afghanistan. 
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neji e<idi otlieL Buccal cavity pi ©bent , oe^ophagiib club-shaped 
with a dibimct pobterior bulb, separated from the ies>t bv a constric¬ 
tion. Hie bulb is without a valvulai apparatus, * ad the intestine is 
simple and straight The neive nna is situated a little above the ter¬ 
mination of the (ephabc balb oi near the beginning of the narrow lateial 
alae. 



Tevt-iig 1 .—Labwstomum naum , gen. d bp. nov. 

u Antcuoi e\tiemit> of female, lateial Me’vv ; 6. Antenor extiemjty of female, 
lateial \ien, moie enlaiced; t. Head, fiont view; d. Mouth, front nen, 
diagianunatic. 

<*/?.. chitmous bai; l , ledge ; Ip., lip. 

The male is smaller than the female; it is 3-397 mm. long and 0-283 
mm. thick. The diameter of the cephalic bulb is 0-245 mm. The length 
of the vestibule is 0-020 mm. and that of the oesophagus 0-832 mm. 
The posterior bulb is 0-150 mm. in length and 0-130 mm. in diameter. 
The lensrth of the tail is 0-436 mm. The tail is short, alate and incurved; 
it ends in a blunt point. The caudal alae are long and narrow. The 
spicule is short and lightly chitinised, it is 0-067 mm. long. The guber- 
naculum is absent. The caudal papillae are grouped in the vicinity of 
the cloaca where the cuticle is somewhat thicker. There are about 
eleven pairs of caudal papillae with the following arrangement:—Five 
pairs pre-anal, three pairs ventral and two pairs lateral; three pairs 
■adanal. situated rather laterally; and three pairs post-anal, one pair 
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lateral and two pairs ventral. Tlie papillae of the third pre-anal pair 
And the first post-anal pair are larger than others. 



Text-Fig. 2 .—Ldbiostomum naimi , gen. et sp. nov. 

a. Posterior extremity of male, ventral view; 6. Posterior extremity of male, 
lateral view; c. Posterior extremity of female, lateral view; d. Egg. 

The female is 14-960 mm. long and 0-445 mm. thick. The cephalic 
bulb is 0-290 mm. in diameter. Narrow lateral alae extend posteriorly 
to the level of anus. The vestibule is 0-025 mm., and the oesophagus 
1-333 mm. long. The posterior bulb is 0-183 mm. long and 0-143 
mm. thick. The vulva is prominent and situated at a distance of 6-867 
mm. from the anterior end of the body. The tail is long and ends into 
a short blunt cone. Its length is 1-240 mm. The eggs are asymme¬ 
trical with rugose shells and a plug at one pole, measuring 0-090 x 0-043 
mm. 

Type-specimen.—No. W 3443/1, Zoological Survey of India ( Ind. 
Mus.), Calcutta. 





HOMALOPTERID FISHES FROM PENINSULAR INDIA. 


By Sunder Lal Hora, D.Sc., F.R.S.E., F.N.I., Assistant Superin¬ 
tendent, Zoological Survey of India, Calcutta. 

(Plate VIII.) 

In I920 1 , attention was directed to the great confusion that prevailed 
in the taxonomy of the Indian species of the family Homalopteri- 
dae, and three distinct genera were recognised on the basis of the form 
of the pectoral hns and head, the nature of the lips and barbels, the gene¬ 
ral shape of the body and the number of rays in the pectoral fins. For 
the species found m Peninsular India, a new genus Bhavama was pro¬ 
posed but unfortunately at that time no attention was paid to the nature 
of its gill-openings, which in Bhavania are restricted above the bases 
of the pectorals, a feature unique among the Homalopterinae. In 
my 2 general revision of the Homalopteridae, Bhavania was treated as 
a synonym of Homalopteia van Hass., for I had then examined several 
species of Homaloptera in various collections in which the head was 
broad and rounded like that of Balitora and approached the condition 
found m Bhavania. However, in 1937 s , when examining a series of 
well preserved specimens collected from a stream on the road-side be¬ 
tween Kottigchar and Balehonnur, Western Ghats, Mysore State, the 
gill-opening was found to be very small and restricted above the base 
of the pectoral fin. The earlier material referred to Bhavania was found 
to be of the Bame nature. This led me to revive the genus on this very 
important character. 

Recently, Mr. S. Jones, at my request, sent me a small collection of 
freshwater fishes from Travancore, and in this lot, besides specimens of 
Bhavama , a number of specimens with the gill-openings extending to 
the ventral surface for a short distance were also found. These 
examples are remarkable in several respects and for their reception 
a new genus Travancona is proposed in this paper. 

At my request, the Superintendent, Government Museum, Madras, 
sent me the only specimen of the Homalopteridae in the collection 
under his charge. The small specimen was collected by Dr. F. H. Gravely 
at Sivasamudram (alt. 1,500-2,000 ft.). Mysore, in May 1921, and 
belongs to Balitora Gray. In fact, it is closely allied to B. brucei Gray, 
a species of the Assam Hills and the Eastern Himalayas; but the head 
is more pointed, the body is not so flattened and the number of un¬ 
branched rays in the pectoral fins is less. In these respects, it agrees with 
the Burmese variety 1 of the species, but till more material of this form 
becomes available for comparison I propose to desoribe it as a new 
variety of B. brucei. 


iHora, S. b, Her. Ini. Mus XIX, pp. 195-207 (1920). 
•Hora,, S. L., Mim Ini. Mus. XII, pp. 274-277 (1932). 
*Hoia, S. b. Sec Ini. Mus XXXIX, p. 11 (1937). 

*Hora, 8. L., Mem. Ini. Mn<t, XII, p. 291, pL xi, fig. 6 (1932). 
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In view of considerable fresh material having been obtained of Bluwa - 
nia from several parts of Peninsular India, a complete definition of 
the genus and a revision of its species is also included. In order to 
define the systematic position of the three South Indian genera, a key 
to all the known genera of the Homalopterinae is given below. 


Key to the genera of the Homalopterinae . 

I. GhIl-opemng small, situated entirely above base of pec¬ 
toral. (Two anterior rays of pelvic fin simple.1 Bh annua 

IT. Gill-opening of moderate size, extending lo ventral sur- 
fa< e for short distance. 

Two anterior rays of pelvic fin simple. 

1. Rostral groove in front of mouth absent or very 
poorly developed ; rostral fold absent or very 
slightly developed (Lips simple, continuous 

and without papillae). .. .. .. Homalo2)tnn. 

2. Deep rostral groove in front of mouth present, 
overhung by rostral fold. 

a. Seven or more rostral barbels airanged m two 
series; lips simple, continuous at angles of 
mouth; lower lip with a separate median 

portion followed by two prominent papillae. T)aravro)ia. 

b. Four rostral barbels in one row ; lips, es¬ 
pecially the uppor strongly papillated ; both 
lips continuous; lower lip not followed by 
medially situated papillae. 

i. Two barbels at each angle ot mouth; 7-8 
anterior rays of pectoral simple ; body sub- 
cyliudrical with flattened ventral surlace ; 
snout pointed. .. .. .. tibtofwmhph ra 

li. One barbel at each angle ot mouth ; 9-10 
anterior rays of pectoral simple; bodv 
gieatly depressed and flattened; snout 
rounded and trenchant. .. .. Baht ora. 

B. Three or more anterior rayfl of pelvic fin simple. 

1. Pelvics free From each other, not united to 
form a disc-like structure. 

«. Tail long and slender; least height of 
caudal peduncle less than diameter ot 
eye; lips fimbriated; 3 barbels at each 
angle of mouth. .. .. Leptiu ichthy t. 

6. Tail stout and deep; least height of 
caudal peduncle greater than diameter 
of eye; lips papillated; 2 barbels at 
each angle of mouth. . . .. Hemimyzon. 

2. Pelvics united posteriorly to form a disc-like 
structure. . - .. Sinogastromyzon. 

Of the three genera known from Peninsular India, Bh amnia is more 
widely distributed along the Western Ghats having been recorded from 
the Malabar Hills, Wynaad, Nilgiris, Mysore and Travancore. Travan- 
eoria is so far known only from the Travancore Hills ; it has been found 
in streams within a radius of about 5 miles of Pampadampara, Peeru- 
rnedu Taluq, Travancore. Balitora is known from the Mysore State, 
besides north-east Bengal, Chittagong Hill Tract, Assam and Burma. 

As a group, the Hoinalopteridae are extensively distributed in the 
hills of south-eastern Asia, but in India proper they are found in the 
hills of Assam and Chittagong, in the Eastern Himalayas as far as the 
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Tista River System, and in the hills of Peninsular India. In 1932,1 
(loc . cit, p. 288) was unable to explain how the Homalopteridae 
spread from the Assam Hills to the Western Ghats, but since then I 1 
have adduced evidence to show that the torrential fauna of the north¬ 
east spread along the Satpura Trend to south-west. The discovery of 
another new genus of Homalopterid fishes from South India and 
the extension of the range of Balitora to Peninsular India lend 
additional support to a large-scale migration of the hill-stream fauna 
along the route stated above. 

In describing a remarkable new genus of Schizothoracine fishes from 
the Periyar Lake, Travancore, Sundara Raj 2 made remarks on the zoo- 
geographical significance of his discovery. He has followed the views 
of Medlicott, Blanford and Oldham 3 and their conclusion that “ The 
only remaining theory, to account for the existence of the same species 
of animals and plants on the Himalayas and the Hills of Southern India, 
is depression of temperature. ” The glacial cold may have helped in 
the dispersal of the terrestrial fauna from the north to the south, but 
without direct water communications between the two areas it is diffi¬ 
cult to believe that mere depression of temperature could influence the 
dispersal of aquatic fauna to such distant places as the Himalayas and 
the hills of Travancore. Moreover, for the dispersal of the torrential 
Homalopteridae we not only require direct water communication 
between the Eastern Himalayas (Homalopteridae are not found to the 
west of the Tista Drainage) and the southern portion of the Western 
Ghats, but also torrential waters between these two areas, for which 
one has to postulate a connected chain of hills. This condition is fully 
satisfied by the Satpura Trend theory advanced by me in recent years 
and referred to above. 

Both Bhavania and Travancoria are Balitora- like in their general 
facies, nature of paired fins, and the characters associated with the mouth. 
Mich as rostral groove, rostral fold, etc. There would thus appear to 
be a close association of the South Indian forms, and it is probable that 
these three genera developed along independent lines from a common 
Homaloptera- like ancestral form. The isolation of the Peninsular forms 
from the main stock of the family for a sufficiently long time seems to 
have induced in some of them characters which are not found in any 
other member of the Homalopterinae but are only paralleled among 
the Gastromyzoninae, which spread more towards east and south from 
the central highlands of south-eastern Asia. 

I wish to express my great indebtedness to Mr. S. Jones. Dr. 0. C. 
John, Prof. A. Subba Rau and Mr. B. S. Bhimachar for their kindness 
in making collections of freshwater fish for me in Travancore and Mysore. 
Besides enriching the national collection at the Indian Museum; 
these have enabled me to describe several new and little known forms 
from among them. I am also grateful to the Superintendent, Govern¬ 
ment Museum, Madras, for the presentation of the specimen from 


1 Hora, S. L., Proc. Nat- Inst. tici. India IV, p. 403 (1938)* 

® JRaj, B. Sundara, Bee. Ind . Mils. XL1H, pp. 213, 214 (1941). 

8 Medlioott, M. A. and Blanford, W. T., A Manual of the Otology of India, 2nd ed. 
(Revised by R. I>. Oldham), pp. 13-16 (Calcutta; 1893). 
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Sivasamudram to the Indian Museum. My thanks are also due to 
Mr. K. Iv. Nair for drawing up the tables of measurements and to 
Messrs. R. Bagchi and B. N. Bagchi for preparing the illustrations. 


Bhavania Hora. 

J84b. Fluty oar a, Jordon (nec McClelland), Madras Joiii n. Litt. tfci. XV, p. 833. 

1868. Homaloptera, Gunther (in part), Cat. Fish. Brit. Muv. VT1, p. 340. 

1872. Eomaloptera , Day (in part), Jaurn. As. Soc. Bengal XU, p. 28. 

1877. Eomaloptera , Day (in part). Fish. India , p. 525, 

1880. Eomaloptera , Day (in part), Faun. Brit. Ind. Fish. T, p. 242. 

1920. Bhavania, , Hora, Bee. hid. Mus. XTX, p. 202. 

1931. Eomaloptera, Hora (in part), Bee. Ind. Mas. XXXIJLI, p. 08. 

1932. Eomaloptera, Hora (in part), Mem. Ind. Mus. XII, p. 274. 

1937. Bhavania , Hora, Bee. Ind. Mus. XXXIX, p. 11. 

The head and the anterior part) of the body are greatly depressed 
while the tail region is compressed from side to side. The ventral sur¬ 
face up to the anal opening is flattened. The snout is broadly pointed 
and is provided with more or less trenchant margins. The eyes are 
dorso-lateral, are provided with free orbital margins and are not visible 
from the ventral surface. The mouth is small, considerably less than 
half the width of the head, inferior, transverse and lunate. The lips 
are fleshy and leave the jaw free and partly uncovered ; they are conti¬ 
nuous at the angles of the mouth but the lower lip is divided into one 
central and two lateral portions : the middle part is followed by two pro¬ 
minent papillae. In front of the mouth, there is a narrow groove over¬ 
hung by the rostral fold, from the front margin of which, forming indenta¬ 
tions, arise four rostral barbels. Two lappets of the rostral fold curve 
inwards between the rostral and the maxillary barbels. The rostral 
groove is continuous with the grooves at the angles of the mouth. The 
jaws are sharp and covered with a horny substance. The gill-opemngs 
are small and restricted to the dorsal surface considerably above the 
bases of the pectoral fins. The body is covered with small scales which 
are absent on the ventral surface in front of the anal opening. The 
scales aie provided with short, pointed keels which are continued on 
the head as series of tubercles. The dorsal and the anal fins are short; 
the former commences slightly behind the pelvies. The paired fins 
are horizontal and extensive ; the pectoral commences slightly behind 
the eye and extends to the base of the pelvic which extends beyond 
the anal opening. Between the bases of the pectoral and ventral fins, 
the body extends outwards and is broadest in front of the bases of the 
ventrals. The pectoral is provided with 19 rays, of which 6-8 anterior 
rays are simple. The ventral is provided with 9 rays of which two are 
simple. The caudal fin is slightly emarginate and some of the outer 
rays are fused to form oar-like solid structures. 

Genotype.—Platycara australis Jerdon (—Bhavania annandalei Hora). 

Relationships .—Among the Homalopterinae, Bhavania is the only 
genus in which the gill-openings are restircted to the dorsal surface of 
the head and in this respect its development seems to be parallel to 
several genera of the Gastromyzonina e, such as Protomyzon 9 Paraproto- 
myzon , Pseudogastromyzon, Setvellia, Beaufortia, Neogastromyzon and 
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Bhavania australis (Jerdon.). 

Plate VIII, figs. 1-3. 

1848. Platycara Australis, Jerdon, Madras Joum. Litt. Sci. XV, p. 333 
(Walliar). 

1807. Homaloptera hucei, Day (nec Gray), Proc . Zool. Soc. London, p. 348 
(Wynaad). 

1868. Homaloptera brucei, Gunther ( nec Gray), Cat. Fish, Brit . Mus. V, p. 340 
(Wynaad : Mr. _ Day’s Collection). 

1872. Homaloptera brucci. Day (nec Gray), Jouui. As, Soc. Bengal XLI, p. 28 
(Wynaad). 

1877. Homaloptera maculata, Day (nec Gray), Fish. India , p. 526, pi. cxxii, 
fig. 2 (Wynaad specimen figured). 

1889. Homaloptem maculata, Day (nec Gray), Faun. Brit. Ind. Fish. 1, p. 243 
(Wynaad, Nilgiris). 

1909. Homaloptera maculata , Jenkins (nec Gray), Bee. Ind. Mus. Ill, p. 289 
(Tenmalai, Western Ghats). 

1920. Bhavania annandalei , Bora, Bee. Ind. Mus. XIX, p. 203, pi. s, figs. 
1-3; pi. xi, figs. 5-7 (Travaneore, Nilgiris and Malabar). 

1920. Bhavania australis, Hora, ibid., p. 205. pi. x, figs. 4-6, pi. xi, fig. 8. 

1929. Homaloptera maculata, Pillay (nec Gray), Joum, Bombay Nat. Hist. Soc . 
XXXin, p. 356. 

1936. Homaloptera inaculata, John ( nec Gray), ibid., XXXVIII, p. 710. 

1937. Bhavania annandalei, Hora, ibid., XXXIX, p. 11, text-fig. 4 (Western 

Ghats, Mysore State). 

In 1867, Day recorded Homaloptera brucei from the Wynaad hills 
and assigned Plahjcara australis Jerdon to its synonymy. One of Day’s 
specimens from the Wynaad later served for Giinther s description of 
H. brucei 1 . However, in 1877, when Day 2 had obtained specimens of 
the real Balitora brucci Gray from the Darjeeling Himalayas and the hills 
of Assam, he regarded the Wynaad examples as H. maculata , but at 
the same time included oil his earlier references, based on the Wynaad 
specimens, to II. brucei in the synonymy of the real H. brucei . Thus 
a great confusion was created by him in the systematic position and 
the geographical distribution of the Homalopterid fishes known from 
the Eastern Himalayas and Peninsular India respectively. 

Vineiguerra 3 found considerable difficulty in determining his Burmese 
examples of 11. brucei, for he found great discrepancies in Day’s earlier 
and later descriptions of the species and pointed out that the specimens 
found in the Nilgiri Hills must be regarded as specifically different from 
the specimens described by Day in the Fishes of India as H. brucei. In 
1920, it was shown by me J that Vineiguerra was correct in his analysis 
of Day’s descriptions and a new genus Bhavania was proposed for the 
South Indian forms. Relying mainly on immature specimens, I re¬ 
cognised two species in this genus, but examination of further material 
has convinced me that the two species are identical, and the earlier 
name australis must, therefore, be used for them. 

Unfortunately Jerdon’s description of Platycara australis is rather 
vague and applicable to more than one species. He stated: — 

“ Muzzle depressed, snout somewhat pointed; eyos approximated ,* body greenish 
with irregular spots and blotches of brown and red, and a series of white spots along the 
sides ; fins greenish, tinged with sienna red and spotted; caudal with the lobes pointed 
lower one much the longest; 4 minute cirri at ona of snout, and 2 somewhat fleshy short 
cirri, ono in front of and tho other behind tho mouth. Length about 24 inches— 
P.7. A. 6. ” _._ 

1 Gunther’s Homaloptera maculata from Assam is in reality Balitora brucei Gray. 

* Day, F., Fish India , p. 526, pi. oxxii, fig. 1 (1877). 

* Vinoigueira, D., Ann. Mus. uiv. Stor. Nat. Genova XXIX, pp. 320*335 (1890). 

* Hora, S. L., Bee. Ind. Mus. XIX, pp. 195-207 (1920). 
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The nature of the barbels is the only character in the above descrip¬ 
tion which enables this species to be distinguished from the new species 
described below, for the colouration is more or less similar in the two 
forms. 

In view of considerable fresh material having been obtained from 
different parts of Peninsular India, the species may now be redescribed 
as follows :— 

D. 2'7-9; A. 1/5-6 : P. 6-8/9-11; V. 2/7-8: C. 17-18. 

Bhawnia austialis is a Balitora -like fish in which the head and the 
anterior part of the body up to the anal opening are greatly depressed 
and the ventral surface is flat and horizontal. The tail is broad and com- 
oressed from side to side. The dorsal profile is gently arched, the great¬ 
est height of the body being in front of the dorsal fin. The head is broad, 
rounded and almost trenchant: it is covered with series of short, hard, 
spine-like growths. The length of the head is contained from 4*37 
to 5-42 times in the standard length and from 5-15 to 6-46 times in the 
total length ; the head is proportionately larger in smaller individuals. 
The head is almost as broad as long ; its breadth is contained from 1*05 
to 1-28 times in its length. The eyes are of moderate size, approximated 
dorsallv and situated in the posterior half of the head : they are not 
visible from the ventral surface. The diameter of the eye is contained 
from 3*88 to 5-59 times in the length of the head, from 1-94 to 3-19 times 
in the length of the snout and from 1*38 to 2-00 times in the inter- 
orbital width ; the eyes are proportionately larger in smaller individuals 
The nostrils are situated close to the anterior border of the eye; tin- 
anterior nostril is situated in a flap which covers the posterior nostril. 
The mouth is small, inferior, semicircular and horizontal; the gape 
of the mouth is about one-fifth of the width of the head. The lips 
are well developed and free from the jaws and leave a considerable 
portion of the jaws uncovered. Both the lips are continuous at the 
angles of the mouth but the median part of the posterior lip is separated 
off from the lateral parts and is followed by two prominent barbel- 
like papillae. The jaws are hard and covered by a horny substance; 
the posterior jaw is rounded and shovel-like. Between the anterior 
lip and the rostral fold, there is a deep groove which is bifurcated near 
the origin of the maxillary barbel; the inner branch is continued 
round the angles of the mouth while the outer branch is continued 
outwards and backwards. There are 6 short, stumpy barbels, 4 ros¬ 
tral and 2 maxillary. In between the rostral barbels, the rostral fold 
is produced into lobes and at the sides lappets are formed which 
cover parts of the rostral groove. The gill-openings are small, spout¬ 
like apertures which are restricted above the base of the pectoral fin. 
The gill-membranes are broad and thick. 

The depth of the body is contained from 6*45 to 9-34 times in the 
standard length and from 8 to 11 times in the total length; the body is 
proportionately more elevated in larger specimens. Between the bases 
of the pectoral and pelvic fins the body becomes broader posteriorly 
and is almost as wide as the width of the head. The caudal peduncle 
is well formed; its least height is contained from 1-55 to 2-28 times 
in its length. The body is covered with small scales which are absent 
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on the head and on the ventral surface as far as the anal opening. There 
are about 70 to 75 scales along the lateral line. In some specimens, 
the scales in the anterior region are slightly keeled. The number of 
predorsal scales is about 30 and there are about 12 to 15 rows of scales 
above the lateral line and 9 to 10 below it to the base of the pelvic fins. 
The anal opening is situated in a shallow groove which runs in the mid- 
ventral line between the bases of the pelvic and anal fins. 

The dorsal fin is short and commences slightly behind the pelvics; 
it is considerably higher than the depth of the body. The commence¬ 
ment of the dorsal fin is nearer to the tip of the snout than to the base 
of the caudal fin. The anal is similar to the dorsal and commences 
nearer to the base of the caudal than to that of the pelvic. The paired 
fins are broad, wing-like and horizontal. The pectorals commence 
just behind the eyes, are longer than the head and extend almost to the 
bases of the pelvics. The pelvic fins are similar to the pectorals and, 
except in very young specimens, are longer than the head; they may 
or may not extend as far as the anal opening but are separated from the 
anal fin by a considerable distance. The caudal fin is forked with the 
lower lobe considerably longer than the upper: except in the young 
examples, it is longer than the head. 

The basipterygium (PI. VIII, fig. 2) conforms to the Homalopteri- 
nae type; it is devoid of lateral horns and is provided with a lateral 
foramen. The pharyngeal teeth (PL VIII, fig. 3) are uniserial, those 
in the middle of the slender bone are larger. There are about 13 teeth. 

The body and the fins are covered with spots which are irregularly 
distributed on the body while they form regular rows on the fins. In 
most of the specimens the dorsal surface is dark so the black spots do 
not show off well, but in the three specimens from ECallar Stream 
near Trivandrum the ground colour is considerably lighter and 
in consequence the spots are very prominent. 

Distribution .—In the synonymy, localities from wliich this species 
has so far been recorded are given. T have now examined more speci¬ 
mens from the Sethumudai Hills, Mysore; Kallar Stream, near 
Trivandrum, Travancore, and from streams within a radius of 5 miles 
of Pampadampara, Travancore. It would thus appear that the species 
is so far known from the hills in the extreme south of Peninsular India. 

Travancoria, gen. nov. 

The head and the anterior part of the body are greatly depressed 
and the ventral surface in front of the anal fin is flattened. The snout 
is narrowly rounded in front and the fishes resemble the narrow-headed 
forms of Balitora brued Gray described by me 1 from Burma. The eyes 
are small, dorso-lateral in position and are provided with free orbital 
margins; they are not visible from the ventral surface. The mouth 
is small, inferior, transverse and greatly arched. The lips are full, plain 
and continuous round the angles of the mouth ; the middle part of the 
posterior lip is separated from the two lateral parts and is followed by 
two well-developed papillae which may appear as short barbels in 


* Horn, S. L,, Menu Ind. Mus. XII, p. 291, pi. x, fig. ft; pi. 3d, fig, 6 (1932), 
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certain specimens. The anterior jaw is covered by the lip. but the pos¬ 
terior jaw is naked, shovel-like, sharp, strong and covered with a homy 
substance. In front of the mouth there is a deep groove which is bord¬ 
ered anteriorly by the rostral fold and is continued backwards round 
the angles of the mouth as well as laterally to the sides of the head ; 
the portion of the groove between the maxillary barbel and the side 
of the head is partly covered by a hood-like extension of the rostral 
fold. There aie four short and stumpy rostral barbels, and in 
between these the rostral fold is produced into 3 barbel-like projections. 
However, the form and arrangement of the barbel-like proj ections 
of the rostral fold varies considerably in the specimens examined 
by me. A pair of similar barbels (maxillary barbels) is situated at 
the angles of the mouth. The gill-opening is oblique and extends 
in front of the base of the pectoral ftn to the ventral surface for a short 
distance. The body is covered with small scales which are absent on 
the head and on the ventral surface in front of the anal fin; some of 
the anterior scales on the dorsal surface are provided with simple short 
keels which are continued forwards on the head as series of tubercles. 
The dorsal and the anal fins are short; the former is almost opposite 
to the pelvic fins. The paired fins are broad and horizontal. The 
pectoral fin is pedunculate and commences considerably behind the eyes ; 
it almost reaches the pelvic which extends considerably beyond the anal 
opening. Tlie body becomes broader posteriorly from behind the bases 
of the pectorals and is broadest just in front of the pelvics. The pec¬ 
toral is provided with If)-Hi rays of which (5 anterior rays arc simple. 
The pelvic possesses 8-9 rays, of which 2 are simple. The caudal ped¬ 
uncle is well formed. The caudal fin is forked with the lower lobe con¬ 
siderably longer than the upper. 

Genotype.—Tuivancoria jovesi, gen. et sp. nov. 

Relationships. -This remarkable genus is intermediate in certain 
characters between Ilomaloptera van Hass, and Balitora Gray, while 
it has special features of its own which distinguish it from all the other 
genera of the Homalopterinae. Tn the form of the body it resembles 
certain varieties of Balitora, but fewer simple rays in the pectoral fins, 
simple lips, form of the rostral groove and the barbel-like projections 
on the anterior rostral fold help to distinguish the two genera. From 
Homaloptera, it differs in the possession of a rostral groove and the addi¬ 
tional 3 barbels on the rostral fold. In having a posteriorly forked 
rostral groove, the new genus resembles Parhomaloptera Vaillant which 
belongs to the Gastromyzoninae. The only other genus of the Homa¬ 
lopterinae in which the pelvic fins are provided with two simple rays 
is Sinohomabptera Fang ; it possesses a rostral groove but its lips are 
papillated, there are two barbels at each angle of the mouth and the pec¬ 
toral fins are provided with 7-8 simple anterior rays. In the new genus, 
the structure of the lips, especially of the lower, the form of the rostral 
groove, lepidosis, tubercles on the head, and the presence of two papil¬ 
lae behind the lower lip are suggestive of Bharcmia Hora, but in the latter 
the gill-openings are restricted above thf bases of the pectoral fins, 
whereas in Tramncoria they extend in front of the pectoral fin to the 
yentral surface for a short distance. 
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Travancoria jonesi, gen. a t»p. nov. 

Plate YIIL figs. 5-9. 

D. 2 7-8; A. 1/4-5 ; P. 6/9-10 : Y. 2/6-7 : L\ 17 ; L.1. 75-77. 

Travancoiia jonesi is a well-built loach of moderate size in which 
the head and the greater part of the body are depleted vbile the tail 
is somewhat compressed from side to side. The ventral surface is great¬ 
ly flattened up to the commencement of che anal tin and thereafter the 
ventral profile uses gradually to the base of the caudal tin. The dorsal 
profile is gently arched, the greatest height of the body being in front 
of the dorsal fin. The head is broadly pointed antenorlv, and is cover¬ 
ed with series of short, hard, spine-like growths : its length is contain¬ 
ed from 5*0 to 5*83 times in the standard length and from 5*93 to 6-83 
times in the total length. The width of the head is contained from 
1-09 to 1-33 times and its height at the occiput from 1-71 to 1*88 times 
in its length. The eyes are of moderate size, approximated dorsally 
and situated in the posterior half of the head ; they are not visible from 
the ventral surface. The diameter of the eye is contained from 4*13 
to 5*00 times in the length of the head, from 2*42 to 2*68 times in the 
length of the snout and from 1*42 to 1*50 times in the interorbital 
width. The nostrils are situated close to the anterior border of the eye ; 
the anterior nostril is situated in a flap which covers the posterior nostril. 
The mouth is small, inferior, semicircular and horizontal; the gape of the 
mouth is about one-fifth of the width of the head. The lips are well 
developed and free from the jaws; the anterior lip covers the jaw while 
the posterior lip leaves a considerable part of the jaw bare. Both the 
lips are continuous at the angles of the mouth, but the median part of 
the posterior lip is pinched off and is followed by two prominent papil¬ 
lae. The jaws are hard and covered with a horny substance ; the pos¬ 
terior jaw is rounded and shovel-like. Between the anterior lip and 
the rostral fold there is a deep groove which becomes bifurcated near 
the base of the maxillary barbel; the inner branch is continued round 
the comer of the mouth while the outer branch extends to the side 
of the head. There are 6 short stumpy barbels, 4 rostral and 2 maxil¬ 
lary, but in between the bases of the rostral barbels the rostral fold 
is produced into three barbel-like processes. At the side of the maxil¬ 
lary barbel, the rostral fold forms a lappet which is indented or crenu- 
lated. The gill-openings are small but extend to the ventral surface 
for a short distance; the part of the gill-opening above the base of the 
pectoral fin is provided with a broad and thick gill-membrane. 

The depth of the body is contained from 8*33 to 8*70 times in the 
standard length and from 9*87 to 10*15 times in the total length. The 
body is broadest in front of the pelvic fins where it is almost as broad 
as or somewhat broader than the width of the head. The caudal ped¬ 
uncle is strong and whip-like; its least height is contained from 2*27 to 
2*72 times in its length. The body is covered with small scales which 
are absent on the head and on the ventral surface as far as the anal 
opening. There are about 75-77 scales along the lateral line, 9 rows 
above it to the base of the dorsal fin and 9 rows of somewhat smaller 
scales below it to the base of the pelvic fin. There are about 20 predor* 
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&al scales. The dorsal anil lateral scales in the anterior region are 
slightly keeled in the middle ; the keels become less prominent post¬ 
eriorly. The anal opening is situated in a shallow groove which 111 ns in 
the midventral line between the bases of the pelvic and anal fins. 

The dorsal fin is short and commences .Jmovfc opposite or slightly 
be! md the pelvics ; it is considerably higher than the depth of the body. 
The commencement of the dorsal fin is considerably nearer to the tip 
of the snout than to the base of the caudal fin. The anal fin is similar 
to the dorsal and commences somewhat nearer to the base of the caudal 
fin than to that of the pelvic. The paiied fins are broad, wing-like 
and horizontal; the pectoials commence behind the eyes and are long¬ 
er than the head: they miss the bases of the pehics by a short d i s- 
tance ; the pelvics are similar to the pectorals and are almost as long 
as the head : they extend considerably beyond the anal-opening but are 
separated from the anal fin by a considerable distance. The caudal 
fin is almost as long as the head and is forked in the posterior third of 
its length ; both the lobes are rounded and the lower lobe is better deve¬ 
loped and longer than the upper. 

The form and stiucture of the basipterygium (PL VIII, fig. 8) and 
nature of the pharyngeal bone and teeth (PI. VIII, fig. 9) are similar 
to those described above for Bhavania australis. 

The body is dark above and pale below in the flattened part. Along 
the dorsal siuface there is a series of 8-10 broad, saddle-shaped spots, 
while the head and the sides of the body are mottled with black spots 
of different sizes and pattern, some of which form a black band along 
the lateral line. AJ1 the fins are provided with series of spots, especi¬ 
ally along the middle. 

Type-specimen. —F. 13307/1, Zoological Survey of India (Ind, 
Mu$.)< Calcutta. 

Locality .—Streams within a radius of 3 miles of Pampadampara, 
Peerumedu Taluq, Travancore. 

I have great pleasure in associating the name of this remarkable new 
loach with that of Mr. S. Jones, who sent a fine collection of fish from 
Travancore to the Zoological Survey of India. 


Measurements in millimetres. 


Standard length 


59 1 

62*9 

70*0 

75*0 

87 *0 

Length oi caudal 


10*6 

11-1 

12*0 

14*0 

14*5 

Length of head. 


11-2 

12*2 

12*0 

15*0 

16*0 

Width of head 


9-4 

9*6 

11*0 

13*0 

12*0 

Height of head 


68 

C-6 

7*0 

8*0 

85 

Length of snout 


6-3 

6*9 

7*8 

8*0 

8*5 

Diameter ol eye 


2*2 

2*6 

2*9 

3*0 

3*5 

Interorbital width 


3*6 

3-9 

4*2 

4*5 

5*0 

Depth of body 


7-0 

7-9 

8*3 

9*0 

10*0 

Width of body 


8-6 

10*2 

11*0 

13*0 

14*0 

Length of caudal peduncle 


.. 10*1 

11*0 

12*1 

12*5 

15*0 

Least height of caudal peduncle 

3*8 

4*1 

4*6 

5*5 

5*5 

Length of pectoral 

.. 

12*2 

14*6 

14*2 

16*5 

19-0 

Length of ventral 

.. 

.. 11*5 

11*6 

12*1 

14-5 

15*0 

Longest ray of dorsal 

«. 

.. 10*9 

11*9 

12-3 

12*5 

14*0 

Longest ray of anal 


8*1 

8*7 

10*1 

10-0 

11-0 
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Balitora brucei var. mysorensis, nov. 

Plate VIII, fig. 4. 

D.3/9 ; A.2/5 : P.9/12 ; Y.2/9; C.19. 

The new variety of Balitora brucei from the Mysore State is repre¬ 
sented by a single specimen about 2 inches in length. In its slender 
body and more elongate head it shows great affinity to B. brucei var. 
bwmanicus Hora 1 , but as the material of the new variety is inadequate 
it is not possible to institute a detailed comparison between the two 
varieties. On geographical grounds alone, it has been considered ad¬ 
visable to keep the variety from Peninsular India separate from that 
of Burma, at least for the time being. 

The head is contained 4-36 times in the standard length and 5-61- 
times in the total length. The width of the head is contained 1-41 times 
and its height at occiput 2-23 times in its length. The diameter of the 
eye is contained 5-56 times in the length of the head, 3-44 times in the 
length of the snout and 1-81 times in the interorbital width. The 
depth of the body is contained 7-61 times in the standard length and 
9-84 times in the total length. The caudal peduncle is almost 3 times 
as long as hi gh. 

In general facies, lepidosis, form of fins, mouth, lips. etc. this variety 
agrees with the forma typica and other varieties of the species. 

The colour in spirit is olivaceous above with a series of 7 short, broad, 
saddle-shaped bands of gray colour along the back. On the head be¬ 
tween the eyes and the occiput there is a pear-shaped dark mark. Along 
the lateral line there is a diffuse gray band. The ventral surface is dir¬ 
ty white. 

Locality .—Sivasamudram (alt. 1,500—2,000 ft.), Mysore State. 

Type-specimen.— F. 13512/1, Zoological Survey of India (lltd. 
Mm.). Calcutta. 


Measurements in millimetres. 


Standard length 



38*8 

Length of caudal 



11-4 

Length of head 



8*9 

Width of head 



6*3 

Height of head 



4-0 

Length of snout 



5-5 

Diameter of eye 



1*6 

Interorbital width 



2-9 

Depth of body 



5-1 

Width of body 



6-2 

Length of caudal peduncle 



6*2 

Least height of caudal peduncle 



2*1 

Length of pectoral 



.. 10*2 

Length of ventral 



8*9 

Longest ray of dorsal 



8*0 

Longest ray of anal 



7*0 


1 Hora, S. L., Mm, Ind . Mur. XII, p. 291, pL xi, fig. 6 (1932). 
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Homalopterid Fishes from Peninsular India. 

Blmam australis (Jerdon). 

Fig. 1.—Ventral surface of head: x4. 

Fig. 2.—Basipterygium: x3f. 

Fig. 3—Pharyngeal hone and teeth: X13. 

Balitom brum var. mymenm, nov. 
Fig. 4. -Ventral surface of head: X7J. 

Trammrk jomi , gen. et sp. nov. 

Fig. 5.—Lateral view: Xl«. 

Fig. C. -Ventral view: xl 

Fig. 7. -Ventral surface of head: xea. 4J. 

Fig. 8.—Basipterygium: x3j. 

Fig. 9.—Pharynge il bone and teeth: X13. 
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Introduction. 

The freshwater fish of Travancore are particularly interesting on 
account of the zoogeographical peculiarities of some of the forms. An 
account of the geography of the country, in so far as it affects the aquatic 
fauna, will be found in John’s 1 account of * Freshwater Fish and Fisheries 
of Travancore ’. It may be well, however, to reiterate here that Tra¬ 
vancore lies in the extreme southwest of Peninsular India between 8° 4' 
and 10° 21' N. and 76° 14' and 77° 73' E., and that its eastern boundary 
is formed by a continuous range of hills. The total area of the State 
is 7,625 square miles, of which 3,547 square miles comprise the 
up-country reaching an altitude ranging from 4,000 to 8,000 feet 
above sea level, 2,707 square miles comprise mid-country and 
the remaining 1,371 square miles constitute the low-country. The 
hill ranges of Travancore are in reality spurs of the Western Ghats 
and as they stand like a wall behind the narrow coastal plains they 
obstruct the south-west monsoon and in consequence the rainfall is 
heavy between the months of May and August. There is a certain 
amount of rainfall during the north-east monsoon also. The maximum 
annual rainfall is about 200 inches. 

Owing to the mountainous character of the country and the heavy 
rainfall, both during the summer and winter months, there is a large 
number of perennial torrential streams harbouring remarkable forms 
adapted for life in swift currents. With a view to study the fish-fauna 
of such waters, one of us requested Mr. S. Jones and Dr. 0. C. John to 
collect feu* the Zoological Survey of India a representative lot of hill- 
’stteam fia fe m w fco m different parts of the State. They very kindly under¬ 
took the work and the colleaijon under report was made by them from 
the following localities 

1. Pampadampara Tank, North Travanoore. 

2. Streams within a radius of about 6 miles round Pampadampara, North Travan¬ 

oore. 

3. Dhobikana, a small stream olose to Pampadampara, North Travanoore. 

4. Sannyasa-ode, near Pampadampara, North Travanoore. 


* John, C, C„ Jour*. Bombay Nat . Bist. Soc. XXXVIII. pp. 702-733 (1986). 
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5. Manimala B., near Kangirappally, Central Tra\ancore. 

6. A tnbutary of Manimala R., Eiumeli, Central Travancoie. 

7. Pool at the foot of the largest fall of Pciuntenamvi, a tributaij of Pamba R.. 

at Edakadathy, Cential Tiavaneore. 

8. Achenkovil R., 7 miles sonlli-east of Konni, Central Travancore. 

9. Near the source of Kallada R., 4 miles cast of Thenmalai, Central Travancore 

10. Kulathupnzha, a tributaiv of Kallada R., Cential Tiavancoie. 

11. Kallar stieam ai the foot of Ponmudi Hills. South Tiavancore. 

12. Chittai stieam at Palodc. South Tia\ancoie. 

13. Trivandrum. South Tra\aneoie. 

With the exception of the Kallar stream, Mr. Jones’s collection was 
made from streams in North Travancore. while Dr. John sent the 
material from the southern and central parts of the State. The collec¬ 
tion under report is, therefore, fairly representative of the hill-stream 
fish-fauna of the State. Further search is, however, likely to reveal 
more forms from similar habitats. As one new genus and two new 
species have been found in the material collected by Mr. Jones and 
Dr. John there is every likelihood of more new species being found 
among the smaller forms that live under rocks and stones in torrential 
streams. Attention may also be directed to the fact that recently Raj 1 
has described a new genus of Rchizothoraeine fishes from the Periyar 
Lake, Travancore. 

The material is in an excellent state of preservation which shows 
that great care must have been taken in handling the specimens in the 
field. We wish to express here our great indebtedness to Mr. S. Jones 
and Dr. 0. C. John for making the collection and presenting it to the 
Zoological Survey of India. A duplicate set of the material has been 
sent to the Government Museum, Trivandrum. 

In January 1941, Dr. A. W. C. T. Herre of the Stanford University, 
California, visited Travancore and made a collection of fish. He 
presented to the Zoological Survey of India a few specimens obtained 
by him from the Kallar stream, 30 miles north-east of Trivandrum. 
The following species are represented in this lot: - 

1. Ba/ilms qatnisis (0u\. k Val.). 4 (hum muttpn 

2. Bmbu 9 (Pwntius) (wiphibiu't (0u\ & o. Btounno rtnshat * (Jcidon). 

^ ^1.). a. Nemath ftu s U hint,ulai t s (l>aj). 

3. Barbus (Punii hi) mrianautpy* (Day). 7. 31a s/w embel us annalus (Lae£p.). 

The first comprehensive list of 369 species of the fishes of Travancore 
was published by Pillay 2 , but he remarked that the list would probably 
be greatly augmented if the marine, brackish and fresh waters of the 
State could he systematically investigated. His list contains 72 fresh¬ 
water species. John (loc. cut) gave a list of 73 species but though he 
had included practically all the freshwater fishes listed by Pillay. he 
omitted to include, without comments, j Bcnilius kakeri . Barbus mala - 
baricus and B. v/ynaadensis which had already been recorded by Pillay 
from Travancore. However, he added to the previous list Anguilla 
vulgaris , Barbus jilamentosus , B . punetatus and B . sarana. We have 
not been able to find any reference to the first of these species and pre¬ 
sumably the author has confused his determination with the marine 

1 Raj, B. Hundaia, B<c. Ind . Mu*. XLJU, pp. 209-214 (1941). 

- Pillay, R. S. N, Jouru. Btmibay Nat, I lint. Soc t XXXIII, pp. 347-379 (1929). 
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fish Conger vulgaris Cuvier which is a synonym of Conger conger (Linn.). 
Leaving this species out of consideration and combining the two lists, 
we have in all 75 species of freshwater fishes recorded from Travancore. 
Of these Barbus flamentosus and B. muhecola are synonymous 1 as they 
represent male and female sexes respectively of the same species (vide 
infra , p. 245). Similarly, Haplochilus lineatus and H. rubrostigma 
represent the two sexes of the same species. One of us 2 has shown that 
Callichrous malabaricus is a synonym of 0. bimaculatus . Rasbora 
nilgheriensis , as noted by Day, 3 is only a colour variety of the widely 
distributed R. daniconius. Thus the total number of freshwater species 
is reduced to 71. Of these. Megalops cyprinoides . Hemirhamphus xan- 
thopteruSy Ambassis gymnocephalus , Gerres limbatus and Gobius strialus 
(=Awaous stamineus) are mainly marine and brackish water species, 
though they may frequent fresh waters also. For this reason, it is 
advisable to exolude them from a list of purely freshwater fishes, the 
number of which will thus be reduced to 66. 

We 1 have described from Dr. John’s collection a new Catfish, Batasio 
travaneoria , from Central and Southern Travancore, while Raj 5 has 
more recently described a small-scaled Barbel, Lepidopygopsis lypus, 
from the Periyar Lake, and Hora 0 has described from Mr. Jones’s collec¬ 
tion a Homalopterid loach. Travaneoria jonesi , from Northern Travan¬ 
core. Among the material under report we have further found repre¬ 
sentatives of the following species which were not recorded by Pillay 
and John: Barilius gate mis .. Danio aequipinnatus, Rasbora rasbora, 
Barbus mnssullah , Barbus ticto, Garra mullya , Lepidocephalus thermalis, 
Nem-achilus evezardi , N. guentheri, Bhavania australis, Mystus cavasius 
and Glyptothorax madraspaianus. Of these, B. mussullah probably corres¬ 
ponds to B. tor of the lists of Pillay and John ; D. aequipinnatus to D. 
malabaricus ; B. ticto to B. pundatus ; G . mullya to Discoganthus lamta 
and B. australis to Homaloptera waculata. Thus, excluding these five 
species, only 7 additional species are added to the list as a result of our 
present study. The total number of species now known from the fresh 
waters of Travancore is 76. As the nomenclature of a number of species 
is changed, we give below a complete systematic list of the freshwater 
fishes of Travancore with their up-to-date scientific names and geo¬ 
graphical range. For vernacular names reference may be made to 
the lists published by Pillay and John respectively. 

List of tite Freshwater Fish of Travancore with their 
Geographical Range. 

The general classification of fishes adopted in the list is that proposed 
by Dr. C. Tate Regan, F.R.S., in his article on e Fishes 5 in the Fourteenth 
Edition of the Encyclopaedia Britannica (1929). The genera under 
their respective families and the species under each genus are alpha- 


i Hora, S. L., Rec. Ind. Mas. XXXIX,p. 22 (1937). 

* Horn, S. L., Rec . Ind . Mus. XXXVIII, pp. 356-361 (1936). 

* Day, F., Fish. India , p. 584 (1878). 

* Hora, S. L., and Law N. C., Rec. Ind. Mus. XLI1I, pp. 40-42 (1041), 
*Rai, B. Sundara, Rec . Ind. Mus. XLJII, p. 209 (1941), 

« Bora, S. L„ Rec . Ind. Mus. XLTII, p. 230 (1941). 
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betieally arranged. The species whose name is marked with an 
asterisk (*) is represented in the collection under report. 

List of Species. Geographical Range. 

Order: OSTARIOPHYSI. 

Suborder: CYPRINOIDEA. 

Family: Cypbinidae. 

Subfamily. Ass a iia din a n. 

1* Chela boopis Day .. .. Travaneore and South Canara. 

2. Laubuca laubuca (Ham.) .. Ceylon, India, Burma and Sumatra. 

Subfamily: Basrorinae. 

3. Barilins balceri Day .. .. Travaneore. 

<2 

*4. Barilius gatensis (C. Y.) .. Western Ghats, Nilgiris and Coorg. 

*o. Danio aequipinnatus (McClell.) .. Ceylon, India, Burma and Siam. 

*6. Rasbora damconi us (Ham.) .. Ceylon, India, Burma, Siam, Malaya, 

etc. 

*7. Raabora rasbora (Ham.) .. India, Burma, Siam and Malaya. 

Subfamily: Ctprininae . 

8. Amblypharyngodon mdettina (C. V.) Ceylon, Peninsular India and Deccan. 

9. Amblypharyngodon microlepis (Blkr.) Peninsular India, through Orissa to 

Hooghly. 

10. Amblypharyngodon mola (Ham.) .. India and Burma. 

*11. Barbus (Puntius) amphibiu 8 (C. V.) Ceylon and Peninsular India. 

12. Barbus (Puntius) arulius (Jerd.) .. Peninsular India. 

13. Barbus ( Puntius) bunnanicus (Day) Travaneore, Burma and Malaya. 

14. Barbus (Puntius) conchonius Ham. India (gonerally Northern India). 

*15. Barbus ( Puntius) curmuca (Ham.) Western Ghats. 

16. Barbus (Puntius) denisoni (Day) Travaneore. 

*17. Barbus (Puntius) filameyitos us (C. V.) Ceylon and Peninsular India. 

18. Baibus (Puntius) lithopidos Day Travaneore, South Canara and Coorg. 

19. Barbus (Tor) nutlabaricus Jerd. Travaneore and South Canara. 

*20. Barbus (Puntius) melanampyx (Day) Peninsular India. 

2J. Barbus ( Puntius ) melano&tigma 

(Day) .. .. .. Travaneore, Wynaad and Nilgiris. 

*22. Barbus (Tor) mussullah Sykes .. Peninsular India, and Deccan. 

23. Barbus (Puntius) parrak (Day) .. Peninsular India. 

*24. Barbus (Puntius) pinnauratus 

(Day) .. .. .. Ceylon, Peninsular India, Satpuras, 

Burma and Siam. 

23. Barbus (Puntius) sarana (Ham.) .. India and Burma. 

26. Barbus (Puntius) sopltore Ham. 1 India, Burma and Yunnan. 

*27. Barbus (Puntius) tido Ham. .. Ceylon, India, Burma and Siam. 

28. Barbus (Puntius) villatus (Day) .. Ceylon, Peninsular India and Cutch. 

29. Barbus (Puntius) wymudemis Day Travaneore and Wynaad. 

30. Oarra jerdoni (Day) .. .. Peninsular India. 

*31. Oarra muUya (Sykes) .. Peninsular India, Satpuras and Kathia¬ 

war. 

32. Labeo dvssumieri (C. V.) . * Ceylon, Peninsular India and Gujarat, 

33. Rohtee bakeri Day .. .. Travaneore. 

Subfamily: BcsizotnoraOinae. 

34. Lepidopygopsis typus Raj. .. Travaneore. 

lTKig is the same species as Barbus stigma (Cuv. & Val.) of the earlier lists. For 
nomenolatorial change see Chaudhuri, Mem. Ind . Mus. V, p. 436 (1916). 
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List of Species. Geographical Range. 

Family : HoMALorTERiD ae . 

Subfamily: Homjlopterixae. 

*35. Bhavania australis (Jerd.) .. Travaucore, Nilgiris, Wynaad and 


*36, Travancona gonm Hora 
Family: Cobitidae. 

*37. Lepidocephalus thermalis (C. V.) .. 
38. Nemachilus botia (Ham.) 

*39. Nemachilus evezardi Day 
*40. Nemachilus guentheri Day 
*41. Nemachilus triangularis Day 
Suborder : SILUBOIDEA . 

Family: Clarudae. 

42. Clarias batrachus (Linn.) 

Family: Heteropnetj&tioae. 

43. IIeteropneuates jossilis (Bloch) 

Family : Silueidae. 

*44. Callichrous bimaculatus (Bloch) .. 

45. Wallagonia attu (Bloch) 

Family: Schilbeioae. 

46. Pseudeutropius syJccei (Jerd.) .. 
Family: Bagridae. 

*47* Baiaeio travancoria Horn & Law .. 
*48. Mystus cams ins (Ham.) 

49. Mystus chryseus (Day) 

50. Mystus gulio (Ham.) .. ,. 

*31. Mystus malubaricus (Jerd.) 

52. Mystus moutanus (Jerd.) 

53. Mystus oculatus (C. V.) 

54. Mystus vittatus (Bloch) 

Family : Sisobidae. 

*55. Glyptotkorax madraspatanus (Day) 
Order: APODES. 

Family: Anguiuajoajs. 

68. Anguilla bicohr McClelland 


Travancorc. 

Ceylon and Peninsular India. 
Ceylon, India and Burma. 
Peninsular India and Deccan. 
Travancorc and Nilgiri Hills. 
Travancorc. 


India, Burma, Siam, Malaya and 
further east. 

Ceylon, India, Burma, Siam and 
Cochin-China. 

Ceylon, India, Burma and further 
east. 

Ceylon, India, Burma, Siam, Malay 
Peninsula and Western Yunnan. 

Peninsular India. 

Travancorc. 

India, Burma and Siam. 

Travancorc, Canara and Malabar. 

Ceylon, India, Burma and Malaya. 

Travancorc, Malabar and Wynaad. 

Travancore, Wynaad and Cauvery R. 

Travancorc, Malabar and Nilgiris. 

Ceylon, India, Burma and Siam. 

Travancore, Mgiris, and Mysore. 


Africa, India and further east. 


Order: SYNENTOGNATHT. 

Suborder: BGOMBREBOCOIDEA . 

Family: Xenektodoxtidae or Blloxiuah. 
, *67. Xenentodon cancilit (Ham.) 

Order: MICROCYPRINI. 

Family: Cyprus’ odontid ae* 

58. Aplochilus Uneaius (0. V.) 

Order: PERCOMORPH1. 

Suborder: PEBCOWEA. 

Family: Amiiammiuu. 

39. A mbassis duyi BIki*. .. 

(M). Ambassis mdm (Ham.) 

61. Atnbassts thvmasd Day 


Ceylon, India, Burma, Malaya and 
Siam. 

Ceylon, Peninsular India and Deccan. 


Ti u\ an( ore and 3VIalal>ar. 

Travancore, Malabar, Calcutta, Anda¬ 
mans and Malay Archipelago. 
Travancore, Malabar, Siam and 
Malaya. 
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List of Species. 

Family: Nandi dae. 

62. Nandus nandus (Ham.) 

Family: Pristolepidae. 

63. Pristolepis fa sciat a (Blkr.) 

64. Pristolepis malabarica (Gthr.) 
Family: Cichlidae. 

65. Etroplue maculatus[ Bloch) 

66. Etroplua 8uraten8i8 (Bloch) 

Suborder : 00 BIO IDE A. 

Family: Gobhdae. 

67. Olo8sogobiu8 giwis (Ka,m.) 

Suborder: ANABANTOIDEA. 

Family: Anabantedae. 

68. Anabas testudineus (Bloch) 

Family: Polycanthidae. 

69. Macropodus cupanus C. V. 

Suborder : OPHI CEP HA WIDE A . 

Family: Ophioephalidae. 

‘70. Ophicephalus gachua Ham. 

71. Ophicephalus leucopunctatus Hjkcs 

72. Ophicephalus marulius Ham. 

73. Ophicephalus micropeltcs (K. & V. 

Hass.) 0. V. 

74. Ophicephalus striatus Bloch 

Order: OPiSTHOMI. 

Famih : Ma&taceaibelidae. 

*73. Maslaccmbclus urmalus (Lacep.) .. 


Geographical Range. 

India, Burma, Siam and Malaya. 

Travancore, Burma, Siam, Malay 
Archipelago and Cochin-China. 
Southern part of Western Ghats. 

Ceyfon and Peninsular India. 

Ceylon, Peninsular India and Deccan. 


Ceylon, India, Burma and further 
east. 

Ceylon, India, Burma and further 

east. 

South India, Malay Peninsula and 
Sumatra. 

Ceylon, India, Burma and further 

east. 

Peninsular India and Deccan. 

Ceylon, India, Burma to China. 

Western Coast of India, Malay Archi¬ 
pelago, Siam and Indo-China. 

Ceylon, India, Burma and further 

east. 

Ceylon, India, Burma and further 

eabt. 

Tra\ ancorc, Malabar and Malaya. 


76. Mribtacembehis guent fieri Day 

As is to be expected, a great majority of the species belong to the 
Ostariophysi, 41 to the Suborder Cyprinoidea and 14 to the Suborder 
Siluroidea. Of the remaining 21 species, 1 belongs to Apodes (An- 
guillidae), 1 to Synentognathi (Belonidae), 1 to Microcyprini (Cyprino- 
dontidae), 16 to Percomorpbi (Ambassidae 3; Nandidae 1; Pristo- 
lepidae 2 ; Cichlidae 2; Gobiidae 1; Anabantidae 1: Polycanthidae 
1; Ophicephalidae 5) and 2 to Opisthomi (Mastacembelidae). 


ZOOGEOGRAPHICAL REMARKS. 

With the exception of the Cichlidae, which are confined to Peninsular 
India and Ceylon, the remaining families listed above are widely dis¬ 
tributed in the Oriental Region and even further afield. JThe Cichlidae 
represent the Ethiopean element in the fish-fauna of India 1 . The 
Schizothoracinae, which are the dominant fish of the streams, marshes 
and lakes of the high plateau of Central Asia, represent the Palaearctic 


‘Horn, S. L„ OWr. Sei. V, p. 864 (1937). 
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element in the fauna of Peninsular India. Two genera of the Schizo- 
thoracinae, Schizothoraz Heckel and Oreinus McClelland, are found in 
torrential streams along the southern slopes of the Himalayas, but 
nowhere else in India. The occurrence of Lepidopggopsis in the Periyar 
Lake is, therefore, of special zoogeographical significance. Similarly 
the Homalopteridae, which are represented in Travancore by two genera 
of the Homalopterinae are of particular interest. The Homalopteridae 
are represented by a number of genera in south-eastern Asia and in 
India proper their range extends up to the hill ranges of Assam and 
Chittagong, and the Eastern Himalayas ; they are absent from the rest 
of India with the exception of the southern parts of the Western Ghats. 
The same can be said with regard to the distribution of Batasio Blytli. 
The genera Macropodus Lae6pede and Pnstolepis Jerdon are either 
found in Peninsular India or in the Far East. There are species in the 
fauna of Travancore, such as Mastacembelus guenikeri, Barbus (Puntius) 
burmanicus , Ambassis thomassi , and Ophicephalus micropeltes , which 
show a similar discontinuity in the respective ranges of their distribution. 
Even if individuals of a single species are considered, we find that speci¬ 
mens of Barbus ( Puntius) ticto with the lateral line complete are either 
found in Peninsular India or in Burma and Siam. There is thus a great 
deal of evidence to show the close relationship of the Malayan fauna 
with that of Peninsular India. 

The freshwater fish-fauna of Travancore can be divided into the 
following groups from a zoogeographical point of view : 

Group I.— Species distributed throughout India , Burma and further east. 

1. Laubuca laubuca (Ham.). 14. Wallagonia uilu (Bloch). 

2. Danio aequipinnalus (MoClell.). 15. My si as cavasius (Ham.). 

3. Rasbora daniconius (Ham.). 16. Mysius gulio (Ham.). 

4. Rasbora rasbora (Ham.). 17. Mysius viitatus (Bloch), 

o. Amblypharyngodon mola (Ham.). 18. Anguilla bicolor MeClcll. 

6. Barbus (Puntius) pinnaurcitus (Bay). 19. Xenentodon cancila (Ham.). 

7. Barbus (Puntius) sarana (Ham.). 20. Ambassis nalua (Ham.). 

8* Barbus (Puntius) sophore Ham. 21. Nandus nandvs (Ham.). 

9. Barbus (Puntius) ticto Ham. 22. Anabas testudhieus (Bloch). 

10. Nemachibus botia (Ham.). 23. Olossogobius qiuris (Ham.). 

11. Glarias batrackus (Lina.). 24. Ophicephalus gachua Ham. 

12. Heteropneustes fossilis (Bloch). 25. Ophiceplialus rmrulius Ham. 

13. CaUichrous bimacuhtus (Bloch). 26. Ophicephalus striatus Bloch. 

27. Mastacembelus armatus (Lacep.). 

Group II.— Species distributed in Peninsular India, Malay Peninsula 

etc. 

1. Barbus (Puntius) burmanicus Bay. 4. Pristolepis fusciatu (Blkr.). 

2. Ambassis thomassi Bay. 5. Macropodus cupanus C. V. 

3. Ophicephalus micropeltes C. V. 6. Mastacembelus guentheri Bay. 

Group III.— Species distributed throughout India. 

1. Barbus ( Puntius ) couehottius Ham. 



1941.] S. L. Hora & N. 0. Law : Freshwater Fish of Travancore. 241 


Group IV .—Species with restricted distribution in India. 

1. Amblyplmyngodon microlepis (Blkr,). 2, Bath us (Tor) musvullah Sykes. 

3. Garra mullya (Sykes). 4. Nemacktlus e’ezardi Day. 

Group V .—Species common to Peninsular India and Ceylon. 

J. Amblyphu yngodon melettuia (C. V.). 3. Labeo dussutmeri (C. V.). 

2. Baibus (Puntius) amphibius (C. V.). 6. Lepidocephalus the)molts (0. V.). 

3. Embus (Puntius ) filamentosus (C. V.). 7. Aplochdus Imeaius (0. V.). 

4. Batbus ( Puntius ) vittalus (Day). 8 . Etroplus maculatus (Bloch). 

9. Etioplus suratensis (Bloch). 


Group VI .—Species distributed throughout Peninsular India. 

1. Bmbu8 ( Puntius) andius (Jcrd.). 4. Gaira jerdoni (Day). 

2. Barbus ( Puntius) melanampyx (Day). 5. Pseudeutropius syhesi (Jerd.). 

3. Barbus (Puntius) parrak (Day). 6 . Ophicephalui hucopundatus Sykes. 


Group VII .—Species found in the Western Ghats and associated hills. 


1. Chela boopis Day. 

2. Baulins gatensis (C. V.). 

3. Barbus (Puntius) curmuca (Ham.). 

4. Barbus (Puntius) lithopidos Day. 

5. Barbus (Tor) malabai icus Jord. 

0. Barbus (Puntius) mdanostigina (Day). 
7. Barbus (Puntius) wynaadensis Day. 

S. Bhavania australis (Jerd.). 


9. Nemachilus guentheri Day. 

10. Mystus ohryseus (Day). 

11. Mystus malabaricus (Jerd.). 

12. Mystus montanus (Jerd.). 

13. Mystus ocvMus (C. V.). 

14. Cflyptothorax madraspatanus (Day). 

15. Ambassis dayi Blkr. 

16. Prislolepis malabarica (Gthr.). 


Group VIII .—Species endemic in Travancore. 

1. Barilius bakeri Day. 4. Lepidopygopsis typus Raj. 

2. Barbus (Puntius) denisoni Day. 5. Travancoria, jonesi Hora. 

3. Rohtee bakeri Day. 6. Nemachilus triangularis Day. 

7. Batasio travancoria Hora & Law. 

Of the 76 species listed above, 27 are widely distributed in India, 
Burma and further east; 6 are found in Peninsular India on the one 
hand and in Burma and further east on the other, but nowhere else in 
India ; 1 is distributed all over India proper but is not found in Burma : 
4 have a restricted distribution in India, mainly in Peninsular India 
and along the Satpura Trend of mountains; 9 are found in Peninsular 
India and Ceylon, while the remaining 29 are restricted to Peninsular 
India and of these 7 are endemic in Travancore. Of the 29 species 
only known from Peninsular India, as many as 23 are found only in 
the Western Ghats and the associated hills. If Ceylon and Peninsular 
India be regarded as one zoogeograpbical region and the forms, which 
aro found either in Peninsular India or further east but not in other 
parts of India, be grouped along with the species restricted to Ceylon 
and Peninsular India, it becomes apparent that about 60 per cent of 
the species are peculiar to Southern India and are found nowhere else 
in India proper. This high endemicity of the fauna of this region has 
been noticed by previous workers also in the case of other groups of 
animals. 

From a zoogeograpbical point of view, the freshwater fish-fauna 
of Travancore presents two special features, the marked Malayan element 
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and the preponderance of endemic forms. The former, according to 
Blanford 1 , dates in India from the Miocene times. We have indicated 
above the occurrence of the Homalopteridae and of the genus Batasio 
in the hills of Assam and the Eastern Himalayas which indicates the 
probable route along which the Malayan fauna migrated to Peninsular 
India. Regarding the Himalayan fauna, Blanford stated that: 

“ ... .The Indo-Malay element in the fauna is very richly represented in the Eastern 
Himalayas, and gradually diminishes to the westward, until in Kashmir and further 
west it ceases to be the principal constituent. Almost all the Indo-Malay genera, and 
a very large proportion of the species, aro identical with Assamese or Burmese forms. 
These facts are consistent with the theory that the Indo-Malay part of the Himalayan 
fauna, or the greater portion of it, has migrated into the mountains from the eastward 
at a comparatively recent period. It is an important fact that this migration appears to 
have been from Assam and not from the Peninsula of India" (Italics aro ours.) 

One of us 2 has explained the presence of the Indo-Malayan element 
in the fauna of the Eastern Himalayas and Peninsular India by postulat¬ 
ing that the uplift movement of the Himalayas was probably most 
active in the region of the Assam Himalayas as practically all the highest 
peaks are clustered round this area. It was argued that 

fc< This differential movement, which probably occurred late in the Miocene period, 
must have obliterated all traces of the eastward extension of the Indobrahm and also 
acted as a barrier between the eastern and western Himalayan fishes. The now stocks 
of specialised hill-stream fishes from the cast, not finding means to cross this barrier, 
were deflected towards south-west along the Satpura Trend which probably at this period 
stretched across India as a pronounced range from Gujarat to the Assam Himalayas. 
From Gujarat the hill-stream fauna migrated towards the south along the Western 
Ghats and spread to the hills of the Peninsula in the extreme south/* 

To account for the anomalies of 'distribution referred to above. 
Blanford (loc. til., p. 435) postulated the diminution of temperature 
as the cause for the dispersal of animals from the north to the south and 
stated : 

“ ... .Unless the temperature of ludia and Burma generally underwent a con¬ 
siderable diminution, it is not easy to understand liow plants and animals ot temperate 
Himalayan types suet ceded in roaching the hills of Southern India and Uoylcn, as well 
as those of Burma and Malay Peninsula.” 

Temperature is undoubtedly a great factor in the dispersal of animals 
and probably has very great influence on the terrestrial fauna but in 
the case of aquatic animals Ihe presence of water connections is also 
an important factor. Moreover, in the case of toniential fishes, such 
as the Homalopteridae. a rocky substratum and a swift current are 
also essential for tlieir very existence. In view of these ecological con¬ 
siderations, it seems probable that the Satpura Trend may have acted 
as a highway for the migration of this fauna from the late Mioceue 
period to the time of formation of the Llajmahal-Garro Hill gap. This 
movement may have been facilitated by the diminution of temperature 
if the earth movements of the glacial period provided necessary water 
connections for the transference of the fauna from the north-east to the 
south-west. 

The high cndemicily of the Travancore fauna is an evidence of its 
antiquity and long isolation from the fauna of the mainland of India 
and of the adjacent countries. After migrating from north-east to 


1 Blanford, W. T., Phil Trans. Roy, Roc. London (B) 
& Xu, Rec. Ind, Mus. XXXIX, p. 265 {1937}, 


CXCIV, pp. 433, 434 (1921). 
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south-west, the fauna came to a blind end in the Peninsular region and 
when, with the formation of the Rajmahal-Garo Hill gap and due to 
other causes, it became isolated, it had sufficient time to blossom out 
into distinct species, while still retaining its family affinities with the 
parent stock. 


Systematic Account. 

Barilius gatensis (Cuv. & Val.). 

1878. Barilius gatensis , Day, Fish. India, p. 592, pi. cxlix, fig. 2. 

4 specimens, 52 to 108 mm. in length. Streams within a radius of 
about 5 miles of Pampadampara, Western Ghats, North Travan- 
core. S. Jones, April 1941. 

3 specimens, 30 to 39 mm, in length. Manimala R., near Kangirap- 
pally, Central Travancore. C. C. John, 26. iii.1940. 

2 specimens, 78 and 97 mm. in length respectively. Pool at the foot 
of the largest fall of Peruntenaruvi, a tributary of Pamba R, at 
Edakadathy, Central Travancore. C. C. John, 11. ii.1940. 

1 specimen, 72 mm. long. Chittar stream at Palode, South Travail 
core. C. C. John, 10.ii.1940. 

According to Day, Barilius gatensis is known from cc Western Ghats 
of Malabar and Neilgherry hills ”, but since then its range has been 
extended to other parts of the Western Ghats also. In some of the 
specimens under report, the lateral bars are short and form a series of 
oblong spots along the sides. On the whole it is a brightly coloured 
species. 


Danio aequipinnatus (McClelland). 

1878. Danio aeguipinnatus , Day, Fisk. India , p. 596, pi. cl, fig. 6. 

19 ftpedmens, 28 to 101 mm. in length. Streams within a radius of 
about 5 miles round Pampadampara, Western Ghats, North 
Travancore. S. Jones, 12.iv.1940 and April 1941. 

2 specimens, 45 and 80 mm. in length. Sannyasa-ode, near Pampa¬ 
dampara, Western Ghats, North Travancore. S. Jones, April 
1940. 

2 specimens, 44 and 59 mm. in length. Manimala R, near Ivangi- 
rappally. Central Travancore. C. C. John, 26.iii.1940. 

2 specimens, 68 and 75 mm. in length. A tributary of Manimala R„ 
Erumeli, Central Travancore. C. C. John, 20,ii,1940. 

1 specimen, 91 mm. long. Pool at the foot of the largest fail of Perun- 

tenaruvi, a tributary of Pamba R, at Edakadatlvy, Central Tra¬ 
vancore. C. 0. John, II.ii.1940. 

19 specimens, 18 to 74 mm. in length. Aehcnko\il R, 7 miles south¬ 
east of Konni, Central Travancore. 0. C. John, 17.ii.1940. 

2 specimens, 66 and 68 mm. in length. Kulathupuzha, a tributary 

of Kalla da R, Central Travancore. ^Collected from a pond-like 
accumulation of water surrounded by big boulders.) C. C. John, 
14.ii.1940. 

3 specimens, 46 to 67 mm. in length. Chittar stream at Palode, 

South Travancore. C. C. John, 9 .ii.1940. 

The large number of young, half-grown and adult specimens referred 
by us to Danio aeqmjrinnatus show variation in colouration and scale 
counts. It seems to us probable that D. malabarims (Jerdon) of Penin¬ 
sular India and Ceylon, ant! D. xtrigillifer Myers of North Burma and 
Peninsular India are synonymous with the North Indian D. aequi- 
pinmtus. The three forms, as known at present, are rather difficult 
to dis tinguish from one another and the material under report helps 
to bridge over the differences between them. 
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Rasbora daniconius (Ham.). 

1878. Rasbora daniconius , Day, Fish. India , P. 584, pi. cxlvi, figs. 2, 3. 

7 specimens, 33 to 82 mm. in standard length. Pampadampara 
Tank, Westorn Ghats, North Travancore. IS. Jones, Hoptember 
1938 and March 1940. 

42 specimens, 21 to 102 mm. in length. Streams within a radius of 
about 5 miles round Pampadampara, Western Ghats, North 
Travancore. S. Jones, 32.iv.1940, and April 1941. 

2 specimens,' longer one 78 mm. in length. Manimala R„ near 
Kangirappally, Central Travancore. C. C. John, 26.iii.1940. 

The specimens of Rasbora daniconius correspond with Day’s variety 
neilgherriensis which is stated to grow to a large size and to possess 34 
scales along the lateral line. In all the specimens the lateral band is 
broad and well marked. 

Rasbora rasbora (Ham.). 

1878. Rasbora buchamni, Day, Fish. India , p. 684, pi. oxlv, tig. 10. 

2 specimens, 77 and 83 mm. in length. Streams within a radius of 
about 5 miles round Pampadampara, Western Ghats, North 
Travancore. S. Jones, April 1941. 

2 specimens, 50 and 65 mm. A tributary of Manimala R., Erumoli, 
Central Travancore. C. C. John, 20.ii.1940. 

2 specimens, 82 and 94 inm. in length. Kulathupuzha, a tributary 
of Kallada R., Central Travancore. (Collected from a pond-like 
accumulation of water surrounded by big boulders.) C. C. John, 
L4.ii.1940. 

] specimen, 84 mm. long. Ohittar stream at Palode, South Travau- 
coro. C. C. John, 10.ii.1940. 

Rasbora rasbora is represented by a number of badly preserved 
specimens in which the scales have fallen off. The species is widely 
distributed in India and Burma, though iu the fauna of South India 
it is less common than R. daniconius. 


Barbus (Puntius) amphibius (Cuv. & Val.). 

1878. Barbus amphibius , Day, Fish. India, p. 574, pi. cxlii, fig. 8. 

2 specimens, 36 and 77 mm. in length. Manimala R., near Kangirap- 

pally. Central Travancore. C. C. John, 26.iii.1940. 

8 specimens, 62 to 70 mm. in length. A tributary of Manimala R., 
Erumoli, Central Travancore. C. C. John, 20.ii.1940. 

1 specimen, 88 mm. long. Pool at the foot of the largest fallofPerun- 
tenaruvi, a tributary of Pamba R., at Edakadathy, Oontral Tra¬ 
vancore. C. C. John, 13.ii.1940. 

3 speoimons, 60 to 80 mm. in length. Near the source of Kallada R., 

4 miles eabt of Thonmalai, Central Travancore. C. 0. John, 9.ii. 
194& 

4 specimens, 57 to 74 mm. in length. Kulathupuzha, a tributary of 

Kallada R., Central Travancore. (Collected from a pond-like 
accumulation of water surrounded by big boulders.) 0. C. John, 
14.ii.1940. 

4 specimens, 59 to 70 mm. in length. Chittar stream at Palode, South 
Travancore. C. C. John, 10.ii.1940. 

All the specimens of Barbus amphibius listed above are characterised 
by the possession of a large, well-marked black spot before the base 
of the caudal fin; in this respect they agree with Day’s description of 
the Malabar examples. According to Day, this species is found in 
“Central India, Deccan, Bombay and the Western coast of India, 
Madras and np to the coast as high as Orissa,” 
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B. amphibius is liable to be confused with B. dorsalis 1 but the promi¬ 
nent caudal spot and the absence of dorsal and anal spots in B. amphibius 
enable the two species to be distinguished from each other. 

Barbus (Puntius) curmuca (Hamilton). 

(Plate IX, fig. 1.) 

1878. Barbus curmuca , Day, Fish. 7nc?ia, p. 566, pi. cxli, fig. 1. 

3 specimens, 37 to 97 mm. in length. A tributary of Manimala R., 
Eiumeli, Central Tiavam ore. C. C. John, 20.ii.1940. 

1 specimen, 148 mm. long. Pool at the foot of the laigest fall of 

Pcruntenaruvi, a tributary of Pamba R., at Edakadathy, Central 
Travancore. C. C. John, ll.ii.1940. 

3 specimens, 89 to 110 mm. in length. Near the source of Kallada 

R., 4 miles east of Thenmalai, Central Travancore. C. C. John, 

9.11.1940. 

2 specimens, 306 and 113 mm. in length. Kulathupuzha, a tributary 

of Kallada R., Central Travancore. (Collected from a pond-like 
accumulation of water surioundcd b} big boulders.) C. C. John, 

14.11.1940. 

Barbus curmuca is represented in the collection by a number 
of young, and half grown specimens. Tn the largest example under 
report, the tips of the caudal fin are deep black in colour and proximal 
to them there are aieas of a light colour. The rest of the fin is 
somewhat grayish. There is a deep black bar behind the gill-opening 
and in the dorsal half of the body the scales are grayish with lighter 
margins. The bases of the scales above and below the lateral line 
are provided with dark spots. The ventral surface is pale olivaceous, 

Barbus (Puntius) filamentosus (Cuv. & Yah). 

1937. Barbus jilamentows, Hora, Bee. Iml. Jdvs. XXXIX, pp, 22-24, text-figs. 

8, 9. 

0 specimens, 65 to 87 mm. in length. A tributary of Manimala R., 
Eiumeli, Ontial Tiavancore. 0. C. John, 20.ii.1940. 

12 specimens, 77 to 109 mm. in length. Pool at the foot of the largest 
fall of Peruntenaruvi, a tributary of Pamba R., at Edakadathy, 
Central Travancore. C. C. John, ll.ii.1940. 

4 specimenb, 63 to 84 mm. in length. Near the source of Kallada R.„ 

4 miles east of Thenmalai, Central Travancore. C. C. John, 9.ii. 
1940. 

3 opoeimens, 75 to 128 mm. in lcng.L Kulathupuzha, a tributary 

of Kallada It., Conti al Travancore. O. C. John, 20.ii.1940, 

4 specimens, 70 to 82 mm. in length. Chittar stream at Palode, South 

Travancoro. C. C. John, 10.ii.1940. 

Of the 29 specimens of Barbus flatnentosus collected by Dr. C. C. 
John from different localities in Travancore as listed above, there are 
only 6 fully developed males while the remaining examples are either 
females or "juveniles. In the males the number of prolonged filiform 
rays varies from 3 to 5 and in one specimen the last unbranched ray 
is also greatly elongated (text-fig. 2). All the males are provided with 
patches of large tubercles on either side of the snout. These secondary 
sexual characters are very characteristic features of the species. 

As already pointed out by one of us, considerable importance has 
been attached to the presence or absence of barbels in the individuals 
of this species. Small barbels, sometimes hidden in the grooves round 


1 Hora, S, L., Bsc. Mua< XXXVIII, pp. 2-5 (1936), 
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the comers of the mouth, are invariably present in all the specimens, 
but they seem to vary considerably in length. In smaller individuals 



Text-Fig. 2.—Lateral view of a mature male specimen of Bat 1m* (Puvlnn) pin- 
menta8us (Cuv. & Val.), showing secondary sexual characters. Nat. Mize. 

they are relatively larger. In one of the male specimens (text-fig. 2) the 
barbels extend as far back as the posterior border of the eye. In one 
of the female specimens also the barbels are of the same length, while 
in two others they extend up to the middle of the eye. One specimen 
is still more remarkable, for in it the barbel of one side reaches the posterior 
border of the orbit while that of the other side is very small. 

The colour varies considerably with age. In the young specimens 
the colour marks are not so prominent; the large lateral blotch is, how¬ 
ever, fairly well marked and the fins are somewhat dusky. Rome of the 
outer rays of ihe caudal fin in both the lobes are dark in colour. The 
bases of the scales are also faintly marked with dark spots. In larger 
specimens the lateral blotches as also the caudal blotches are intensely 
black and are surrounded by whitish areas. The black spots at the 
bases of the scales become somewhat darker, and in males (text-fig. 2) 
these markings become very prominent. Usually in the males a dark 
mark is also present behind the gill-opening. The last undivided ray 
is white in the males and the filamentous prolongations of the rays are 
somewhat dusky. 

Barbus filamentosus is a South Indian species, having been recorded 
so far from “ Canara down the Western coast and along the base of the 
Neilgherries, and Travancore hills, also GeyIon. ,, It is said to attain 
at least 6 inches in length. 

Barbus (Funtius) melanampyx (Day). 

1938. Bat bus Melanumpyx* Mifcia, Rec. Jnd . Mu XL, pp. 238-260, 1 te\t-fig, 

30 specimens, 23 to 57 mm. in length. Pampadampara Tank, Western 
Ghats, North Travancore. Jones, September 1938 and March 
1940, 

32 specimens, 19 to 64 mm. in length. StrearaR within a radius of 
about 5 miles round Pampadampara, Western Ghats, Noith 
Travancore. S. Jones, 12.i\\104O and April 1941. 

4 specimens, 21 to 37 mm, in length. Manimala R., near Kangirap- 
pally, Centra] Travancore, (\ C 1 . John, 20.in.1940. 

I specimen, 52 mm. long. A tributary of Manimala R., Rrumeli, 
Central Tiavancore, <\ V. John, 20.ii.1940. 
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20 specimens, 22 to 45 mm. in length. Achenkovil R , 7 miles south¬ 
east of Konni, Central Travancore, C. C. John, 17.ii.1940. 

1 specimen, 58 mm. long Kulathupuzha, a tributary of Kallada R., 

Central Travancoie. (Collected from a pond-like accumulation 
of vater surrounded by big boulders.) C. C. John, 14.ii.1940. 

0 specimens, 25 to 57 mm. m lengtli. Chittar stream at Palode, South 
Tiavancote. C. C. John, 10.ii 1940. 

Misra (loc, cit.) showed that the sexes of Barbvs melanampyx can be 
distinguished by their respective colouration. From the large series 
of fresh specimens examined by us from Travancore we are able to con¬ 
firm Misra’s account, but find that the colouration of the sexes varies 
to a certain extent. In some of the female specimens the dorsal fin is 
not stained with black while in some of the smaller examples the three 
lateral bands are only faintly marked. In a number of male specimens 
the entire body is dark so that the two broad lateral bands cannot be 
differentiated from each other. The tips of the caudal fin may be devoid 
of the usual black colour, and in certain examples the opercular spot is 
also indistinguishable. In fully mature specimens the tubercles on 
the snout extend in a broad patch all round the front border of the snout. 

Barbus (Tor) mussullah Sykes. 

1841. Barbus mnssuUaft, Sykes, Trans. Zool. Soc. London IT, p. 356, pi. lxi, 
fig 4. 

11 specimen^ 00 to 260 mm. in length. Streams vithin a radius of 
5 miles iound Pampadampara, Western Chats, North Travancore. 
8. Jones, 12.i\.1940 and April 1941. 

2 specimens, 42 and 53 mm. in length. Kallar stream at the foot of 

Poninudi Hills, Wish in Ghats. South Travancore. S. Jones. 
Apnl 1939. 

Though Hora in his series of articles on the Game Fishes of India 
has not yet dealt with the Large-scaled Barbels of Peninsular India, 
the number of young and half-grown specimens under report seem to 
belong to Batins muswllah. From a preliminary examination of the 
material from Peninsular India, Hora has found that this is the 
commonest species ot these paits and that its range extends along the 
Satpura Trend to the Central Provinces. 

Barbus (Puntius) pinnauratus (Day). 

1877. Barbus pinmuiatns , Day, Fish. India, p. 561, pi. exwiv, fig. 3. 

1936. Baibus pinnauratus , John, Joxnn. Bombay Nat. Hist. Soc. XXXVTTI, 

p. 711. 

1937. Barbus pinnauattus , Hora, Bee. Jnd . Mutt. XXXTX, p. 336* 

1938. Baibus pinnauratus , TIoia, B<c. Ind. 31 it8. XL, p. 239. 

1939. Barbus pinnauratus. Das, Bee. Ind. J [us. XLI, pp. 440, 441. 

I specimen, 85 mm. long. Kulathupuzha, a tributary of Kallada R., 
Central Tiavaneore. (Collected from a pond-hko accumulation 
of vattr surrounded by big boulders.) C. C. John, 14.ii.1940. 
1 specimen, 111 mm. long, Chittar stream at Palode, South Travan¬ 
core. C. 0. John, 10.ii.1940. 

In his recent publications, Hora has referred to the remarkable 
distribution of Barbus pinnauratus and indicated its close similarity to 
several species known from India and Burma. The specimens under 
report possess the characteristic colouration of 1 he species and in other 
respects also represent the typical form. 
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Barbus (Puntius) ticto Hamilton. 

1939. Baibus (Puntius) ticto , Hora, Misra & Malik, Bee. Ind. Mua. XLT, pp. 

263-279. 

1 specimen, 32 mm. long. Achenkovil R., 7 miles south-east of Konni, 
Central Travancore. C. C. John, 17.ii.1940. 

In the paper referred to above, Hora, Misra and Malik adduced 
evidence to show that Day’s Barbus punctatus from Peninsular India, 
characterized by the possession of a complete lateral line, is synonymous 
with B. ticto . In the specimen under report, the lateral line is more or 
less complete. It is worthwhile to mention here once again that examples 
of B. ticto with complete lateral line have so far been found both in Burma 
and Siam and in Peninsular India, 


Garra mullya (Sykes). 

1921. Claim mullya , Hora, Bee, Ind, Mua. XXII, pp. 668-600. 

28 specimens, 63 to 186 mm. in length. Streams within a radius of 
about 6 mileR round Pampadanipara, Western Ghats, North 
Travancore. S. Jones, 12.iv.1940 and April 1941. 

10 specimens, 61 to 121 mm. in length. A tributary of Manimnla 
R., Erumeli, Central Travancoie. C, 0. John, 20.ii.1940. 

2 specimens, 77 and 87 mm. in length. Pool at the foot oi the largest 
fall of Poruntenaruvi, a tributaiy of Pamba R., at Edakadathy, 
Central Travancore. C. C. John, ll.ii.1940. 

1 specimen, 46 mm. long. Achenkovil R., 7 miles south-east of Konni, 

Oential Ttuvancoro. C. C. John, 17.ii.1940. 

12 specimens, 72 to 114 mm. in length. Near the source of Kallada 
ft*, 4 miles east of Thenmalai, Central Travancore. 0. (\ John, 

9.11.1940, 

9 specimens, 71 to 106 mm. in length. Kulathupuzha, a tributary 
of Kallada R., Central Travancore. (Collected from a pond-like 
accumulation of water surrounded by big boulders.) C. 0. John, 

14.11.1940. 

2 specimens, 43 and 65 mm. in length. Kallar stream at the foot of 

Ponmudi Hills, Western Ghats, South Travancoie. *S. Jones, 
April 1939. 

Garra mullya is the most widely distributed hill-stream fish of the 
Western Ghats and is represented by a large number of young, half-grown 
and adult specimens in the collection under report. It has been found 
to be equally abundant along the western portion of the Satpura Trend 
of mountains. The species can readily be distinguished by the absence 
of a proboscis on the snout, by the presence of tubercular areas, and by 
the fact that the tip of the snout is marked off by two short lateral grooves. 
In certain examples the tubercles are few and not well marked. 


Bhavania australis (Jerdon). 


1941. Bhavania australis, Hora, Bee. Ind. Mua. XLTTI, p. 225, pi. viii, 
1-3. 


32 specimens, 40 to 111 mm. in length, Streams within a radius of 
about 5 miles round Pampadampara, Western Ghats, North 
Travancore. S. Jones, 12.iv.1940 and April 1941. 

1 specimen, 94*5 mm. long. Kallar stream at the foot of Ponmudi 
Hills, Western Ghats, South Travancore. S. Jones, April 1939. 

Hora (loc. cit.) has given a detailed account of Bhavania australis 
and discussed its affinities with other genera of the Homalopterinae. 
The species seems to be fairly common in the southern portion of the 
Western Ghats, 
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Travancoria jonesi Hora. 

194J. Travancoria jonesi, Sora, Bee. hid . Mus. XLIIX, p. 230, pL viii, figs. 

5-9. 

20 specimens, 22 to 100 mm. in length. Streams within a radius of 
about 5 miles round Pampadampara, Western Ghats, North 
Travancore. S. Jones, 12.iv.1940 and April 1941. 

An account of Travancoria jonesi was recently published by Hora 
(loc. cit.) in his paper on the Homalopterid fishes from Peninsular India, 
The genus Travancoria is very closely allied to Bhavania , but differs 
in having more extensive gill-openings and a larger number of Tostral 
barbels. The species is known only from Travancore, 


Lepidocephalus thermalis (Cuv. & Val.), 

1878. Lepidocephalichthys thermalis , Day, Fish. India , p. 610, pi. civ, tig. 3. 

20 specimens, 29 to 33 mm. in length. Pampadampara Tank, Western 
Ghats, North Travancore. S. Jones, March 1940. 

42 specimens, 33-5 to 70 mm. in length. Streams within a radius of 
about 5 miles round Pampadampara, Western Ghats, North 
Travancore. S. Jones, 12.iv.1940 and April 1941. 

Lepidocephalus thermalis is known from Peninsular India and Ceylon. 
In general facies, it is closely allied to L. gurtiea of northern India, but 
Day distinguished the two species by the size of the head and the number 
of transverse row's of scales on the body. It is likely that when large 
series of specimens from different localities are carefully examined, the 
two forms may provo to be local races of the same species. 


Nemachilua evezardi Day. 

1878. Nemachihis evezardi. Day, Fish India , p. 613, pi. cliii, tig. 11. 

1919. Nemaehilus evezardi , Annandale, Fee. Ind. Mus. XVI, p. 126, pi. i, 

figs. 2, 2 m. 

1938. Ffemachilus eveztudi, Hora, JRec. Ind . Mus. XL, p. 241. 

42 specimens, about 25 mm. in length. Streams within a ladius of 

about 5 miles round Pampadampara. Western Ghats, North 
Travancore. S. Jones, April 1941. 

43 specimens, 13 to 56 mm . long. Dhobikana, a small stream close 

to Pampadampara, Western Ghats, North Travancore. S. Jones, 
March 1940. 

8 specimens, 31 to 41 mm. in length. Sannyasa-ode, near Pampa¬ 
dampara, W'esiero Ghats, North Travancore. S. Jones, April 
3940. 

NemmhUus evezardi was hitherto known from the Western Ghats, 
near Bombay, the Pachmarhi hills, Central Provinces, and the Bailadila 
range, Bastar State, Central Provinces. It is recorded here from the 
Travancore hills for the first time. The distribution of the species is of 
some interest as indicating the continuity of these hills at some earlier 
period. 

N. evezardi is readily distinguished from other Indian species of the 
genus by the possession of well-marked nasal barbels. The colouration 
is very variable, but is quite characteristic of the species. 

Y 
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Nemachilus guentheri Day. 

(Plate IX, figs. 2-5.) 

1867. Nemacheilus guentheri, Day, Proc. Zool. 8oc. London, p. 285. 

1868. Nemachilus guentheri, Gunther, Cat. Fish. Brit. Mus. VII, p. 361. 

1872. Nemacheilus guentheri, Day, Jomn . As. 8oc . Bengal XLI, p. ]95. 

1878. Nemacheilus guentheri. Day, Fish. India, p. 615, pi. clvi, fig. 10. 

1889. Nemachilus guentheri, Day, Faun. Brit. Ind. Fish. I, p. 228. 

2 specimens, 27 and 51*2 mm. in length. Streams within a radius of- 
5 miles round Pampadampara Western Ghats, North Travan- 
core. S. Jones, April 1941. 

Since the discovery of Nemachilus guentheri by Day about 74 yearn 
ago in the “ Rivers along the lower slopes and base of the Neilgherry 
hills ”, no other worker seems to have collected further material of this 
species. Gunther's description is based on a typical specimen from 
Day’s collection. Besides the two specimens collected by Mr. S. Jones 
as noted above, we have examined 3 specimens from the Dhoni forest 
in South Malabar collected by Mr. E. Bumes in May 1923, and 8 speci¬ 
mens collected by the late Dr. N. Annandale from the Nierolay stream, 
a tributary of the Bhavani river at the base of the Nilgiri Hills. These 
records show that the species is distributed probably all over the southern 
parts of the Western Ghats and the associated bill ranges. 

In the specimens under report, the length of the head is contained 
from 5*10 to 5-69 times in the total length and from 4-16 to 4-49 times in 
the standard length. The head is broader than its height: its width is 
contained from 1*56 to 1-86 times and its height from »1-80 to 2*04 times 
in its length. The eyes are situated almost in the middle of the head or 
^lightly nearer to the tip of the snout than to the end of the opercular 
border ; the diameter of the eye is contained from 3-90 to 5-30 times in 
the length of the head, from 1-43 to 2-25 times in the length of the snout 
and from 0-83 to 140 times in the interorbital width. The head and the 
anterior part of the body are somewhat flattened while the tail is com¬ 
pressed from side to side. The depth of the body is contained from 
8-68 to 9-79 times in the total length and from 6*85 to 7*72 tim^ in the 
standard length. The caudal peduncle is almost as long as high or may 
be slightly longer. 

From the material before us, it seems that the colouration is very 
variable. In a specimen from the Dhoni forest, the dorsal surface is 
uniformly dark with faint indications of the pale bands in the tail region. 
As pointed out by Day, there are usually three rows of pale spots 
(PI. IX, fig. 2) but their extent varies practically with each individual. A 
black mark is invariably present in the axil of the pectoral fin and the 
caudal fin is provided with three W-shaped bands across it. There is 
a deep, short, vertical bar at the base of the caudal fin. 

The specimens from the Nierolay stream (PI. IX, fig. 4) and Pampa¬ 
dampara are much lighter in colour. The general colour of the body is 
pale olivaceous; the dorsal surface of the head is grayish, while the 
entire ventral surface is much lighter. The body is maTlrad with 3 rows 
of spots of different sizes and form; they impart a very characteristic 
appearance to the species. 
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Measurements in millimetres . 




Dhoni Forest, Pampadam- 
S. Malabar. para. 

Nierolay 

Stream, 

Nilgiris. 

Total length 


45-6 

51*8 

52*0 

51*2 

40*8 

56*8 

Length of caudal 


9-1 

10*6 

10*4 

10*8 

7*2 

12*0 

Length of head 


8*2 

9*5 

10*0 

9-0 

8*0 

10*6 

Height of head .. 


4-1 

4*9 

4*9 

5*0 

4*0 

5*5 

Width of head ., 


5-2 

5*1 

5*8 

5*3 

5*0 

6*8 

Depth of body .. 


5*2 

5*6 

5*9 

5*9 

4*9 

5*8 

Diameter of eye.. 


2*1 

2*1 

2*4 

2*0 

1*8 

2-0 

Length of snout.. 


3-0 

3*4 

3*9 

3*9 

2*6 

4*5 

Interorbital distance 


2*0 

2*5 

2*6 

2*4 

1*5 

2*8 

Length of dorsal 


7*2 

9*0 

9*8 

8*0 

7*0 

8*5 

Length of pectoral 


7*2 

9*1 

9*9 

8*9 

7*8 

10*0 

Length of ventral 


6*7 

8*1 

9-0 

7*7 

6*0 

8-9 

Length of anal .. 


6*1 

7*2 

8*1 

7*0 

5-2 

7*7 

Length of caudal peduncle .. 


4*6 

5*8 

5*5 

5*0 

4*2 

5*0 

Least height of caudal peduncle .. 4*6 5*0 5-5 

Nemachilus triangularis Day. 

4*6 

3*8 

6*0 


1865. Nemacheilus triangularis , Day, Proc. Zool. Soc. London , p. 295. 

1865. Nemacheilus triangularis, Day, Fish. Malabar, p. 203, pi. ariv, fig. 1. 

1868. Nemachilus triangularis, Gfiuther, Gat. Fish. I?ri£. Afaw. Y33, p. 352. 

1872. Nemacheilus triangularis , Day, Joum. As. Soc. Bengal XII, p. 194. 
1878. Nemacheilus triangularis , Day, iTwfru, p. 619, pi. cliii, fig. 10. 

1889. Nemachilus triangularis, Day, Faun. Brit. Ind . Fish. I, p. 234. 

1909. Nemachilus triangularis, Jenkins, -ffec. Iwd. Afew. HI, p. 289. _____ 

1929. Nemachilus triangularis, Pillay, Joum. Bombay Nat. Hist. Soc. XXXIII , 
p. 710. . _______ 

1936. Nemachihts triangularis, John, Joum. Bombay Nat. Hist. Soc . XXXV III, 
p. 710. 

6 specimens, 45 to 73 mm. in length. Streams within a radius of about 
5 miles round Pampadampara, Western Ghats, North Travancore. 
S. Jones, 12.iv.1940, and April 1941. 

4 specimens, 42 to 49 mm. in length. Manimala R.» near Xangirap- 
pally, Central Travancore. C. C. John, 26.iii.1940. 

6 specimens, 38 to 56 mm. in length. Achenkovil JR., 7 miles south¬ 
east of Konni, Central Travancore. C. C. John, 17.ii.I940. 

1 specimen, 52 mm. long. Kulathupuzha, a tributary of Kallada 
R., Central Travancore. C. C. John, 14.ii.1940. 

8 specimens, 42 to 64 mm. in length. ELallar stream at the foot of 
Ponmudi Hills, Western Ghats, South Travancore. S. Jones, 
April 1939. 

Day described Nemachilus triangularis from two specimens collected 
at Mundikyum, Travancore, The type-specimens are now preserved 
in the collection of the British Museum and, according to Day, the longer 
of the two is 2*1 inches in total length. There appears to be consider¬ 
able inconsistency in Day’s earlier and later accounts of the species 
regarding the proportions of the various parts of the body to the total 
length and, moreover, Day’s illustration of the fish, as has already been 
pointed out by Gunther, is not satisfactory. In view of this, we give 
below a complete description of the species and figures from fresh 
specimens. 

D.2/8 ; A.2/5 ; P.11; V.8. 

Nemachilus triangularis is a pretty loach with a very characteristic 
colouration; it is almost subcylindrical with the head and anterior 
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part of body slightly depressed. The head is conical and bluntly point¬ 
ed anteriorly; its length is contained from 4-09 to 5-32 times in the 
standard length and from 5*13 to 7*11 times in the total length. The 
height of the head is contained from 1*45 to 1-88 times and its width 
from 1-28 to 1*55 times in its length. The eyes are of moderate size, are 
situated almost in the middle of the length of the head, and are not 
visible from below; the diameter of the eye is contained from 3-60 to 
5*00 times in the length of the head, from 1-33 to 2-14 times in the length 
of the snout and from 0-80 to 1*57 times in the interorbital width. In 
the males there is a small, obtuse projection of the preorbital below the 
anterior comer of the eye. The nostrils arc situated considerably nearer 
to the anterior border of the eye than to the tip of the snout; they are 
separated by a prominent flap. There are six moderately long barbels. 
The lips are thick, fimbriated and continuous at the angles of the mouth; 
the lower lip is interrupted in the middle. The intex-maxillaries form 
a beak-shaped, median projection, which, when the mouth is closed, 
lies in front of the lower jaw. 

The depth of the body is contained from 6-28 to 9*17 times in the total 
length and from 5-06 to 7-70 times in the standard length. The caudal 
peduncle is well formed and is generally somewhat higher than long. 
The body is covered with small distinct scales and the lateral line is 
fairly extensive and generally complete. 

The dorsal fin originates slightly in advance of the pelvics and its 
commencement is almost equidistant from the tip of the snout and the 
base of the caudal fin. Its margin is straight and oblique, except at 
the anterior end where it is rounded. The pectoral is generally some¬ 
what shorter than the head, but may be equal to it or even slightly 
longer; it is broadly pointed in the middle and is separated from the 
pelvics by a distance equal to a third of its length. The pelvics are 
distinctly pointed in the middle and bear a fleshy appendage in the axil; 
they do not extend as far as the anal opening. The caudal fin is deeply 
bifurcate. 

The colour pattern varies considerably with age. In a young speci¬ 
men, 36 mm. in total length, the ground colour is pale-olivaceous and 
there are about 7 dark bands descending from above to the sides; they 
are angularly directed backwards and some of the anterior ones are 
united by narrow longitudinal streaks. Most of the bands are edged 
with madder brown, and rounded yellow spots are present in the angular 
parts of some of the anterior bands. There are four bands on the head, 
one on the snout, one below the eye and two behind it in the operoular 
region. The dorsal fin is provided with two bands and there are indica¬ 
tions of two bands on the caudal. The anal and the pelvio fins are also 
provided with one band each. There is a black blotch at the base of 
the caudal. 

Day 1 described the colouration of a specimen, 62*6 mm . in total 
length, as: “ Yellowish-banded, each band being edged with black; 
seven along the body, which pass backwards towards the lateral line, 
and consequently are disposed in a Y-shaped manner; one band passes 
over the operculum, a second through the eye and a third from the 


1 D*y, E., Pros. Zool, Soc, London, p, 295 (1865). 
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orbit to the angle of the mouth. Dorsal with three irregular rows of 
black spots Pectoral, ventral and anal unspotted, but darkest at 
their margins. Thre^ black bands on the caudal, which has also a 
black base.” 

In a specimen, 72 mm. in total length, the colour pattern is still 
further modified. The ground colour of the head and the body is grayish 
and the pale bands on the body are broken up. There are seven bands, 
the anterior five are directed backwards, while the last two are vertical 
and are conspicuously edged with madder brown. There are a number 
of yellowish patches of different sizes and patterns above the lateral 
line. Five yellowish bands are present on the head and the colouration 
of the fins is similar to that described by Day. 

Distribution. —Travancore. The specimens figured here were collect¬ 
ed by the late Dr. N. Annandale at Courtalium, Travancore. 

Measurements in millimetres . 



Total leneth 
Length of caudal .. 
Length of head . 
Height of head 
Width of head .. 
Depth of body 
Diameter of eye .. 
Length of snout .. 
Interorbital distance 
Length of dorsal .. 
length of pectoral 
Length of ventral 
Length of anal 
Length of candal 
peduncle. 

Leafct height of 
caudal peduncle. 



Aehenhcnll K 


ssr> 33*2 
7-o 11 3 
7-5 10-0 
4-0 3 5 
3 0 7-0 

3- 0 7*5 
1*8 2*2 
2*4 40 
2*0 2*5 
3*8 8*0 
7*0 0*0 
5*8 7-0 
3*0 7-0 
3*5 5*0 

4- 0 0*5 


Kula- 

thu- Manimala £. 


puzha. 



Callichrous bimaculatus (Bloch). 


1936. Callichrous bimaculatus, Hora, Bee. Ind. Mus. XXXVIII, pp. 356-361. 
2 specimens, 144 and 149 mm. in length. Xear the source of Kallada 
R., 4 miles east of Thenmalai, Central Travancore. C. C. John, 9.ii. 
1940. 

1 specimen, 162 mm. long. Kulathupuzha, a tributary of Kallada 
R., Central Travancore. C. C. John, 14Ji,1940. 


Recently one of us (Hora, be. dt.) discussed the specific limits of 
Callichrous bimaculatus , and referred to the great range of variation 
exhibited by the species. In the specimens under report, the coloura¬ 
tion varies considerably; one of the specimens is very dark all over, 
while the others are muoh lighter. 


Batasio travancoxia Hora & Law, 


1941. Batasio tramneoria , Hora and Law, Rec. Ind. Mus. XL1TT, pp. 40-42, 
pi. ii, figs. 7-9, text-fig. 3. 

1 specimen, 95 mm. long. Pool at the foot of the largest fall of Pertrn- 
tenaruvi, a tributary of Pamba R., at Edakadathy, Centred Tra- 
vancore* C. C. John, ll.ii.1940. 

1 specimen, 85 mm. long. Near the source of Kallada R., 4 miles 

east of Thenmalai, Centra! Thravancorei. C. C. John, 9.ii.l940. 

2 specimens, 78 and 105 mm. in length. Kulathupuzha, a tributary 

of Kallada R., Central Travancore. C. C. John, 14.ii.1940. 

1 specimen, 75 mm. long. Chittar Stream at Palpde, South Travan¬ 
core. 0. C. John, 10.ii.1940. 
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Batasio tmmncoria was recently described by us and remarks were 
made on the remarkable discontinuous distribution of the genus. It is 
known so far from the central and southern parts of Travancore. 

Mystus cavasius (Ham.). 

1877. Macnones cavasius, Day, Fish. India , p. 447, pi. c, fig. 1. 

1 specimen, 103 mm. long. Kulathupuzha, a tributary of Koliada 

R., Central Travancore. (Collected from a pond-like accumula¬ 
tion of water suirounded by big boulders.) C. C. John, 14.ii.1940. 

Mystus cavasius is widely distributed in the fresh waters of India 
and Burma. The specimen under report is a male with a well-developed 
urinogenital papilla ; the free portion of the papilla being almost as 
long as the diameter of the eye. The testes are lobulated as in M. 
malabcnicus (vide infra , p. 255). 

Mystus malabaricus (Jerdon). 

1877. Mao ones mdlabai icua, Day, Fish. India , p. 450, pi. ci, fig. 2. 

193(5. Macrones mcdabancvs, John, Journ . Bombay Nat. Hist . Soc . XXXVIII, 
p. 709. 

2 specimens, 89 and 111 mm. in length. A tributary of Manimala 

R., Erumeli, Central Travancore. 0. C. John, 20.ix.1940. 

6 specimens, 95 to 119 mm. m length. Kulathupuzha, a tributary 
of Kallada R., Central Travancore. (Colleoted tiom a pond-like 
accumulation ot water sunounded bv bit; boulders.) C. 0. John, 
14.xi.1940. 

1 specimen, 117 mm. long. Aehcnkovfi R.. 7 miles south-east of 
Konni, Central Travancore. 0. C. John, 17.ii.1940. 

3 specimens, 99 to 118 mm. m length. Neai the souico of Kallada 

.R., 4 miles ea&t ot Thenmalai, Central Travancore. 0. 0. John, 
9.ii.l940. 

3 specimens, 91 to 113 mm. in length. Ohittar stream at Palode, 
South JPravancore. C. C. John, 10.ii.1940. 

In Dr. 0. C. John’s collection there are 15 male specimens from 5 
localities, a u listed above, which we refer to Mi/stus malabaricus (Jerdon). 



Text-Jig. 3.—External urinogenital structures in the male and female of Mytfau 
malabaricus (Jerdon). Male: X 2; Female: X 2§« 


The males are provided with a urinogenital papilla, the size of which 
depends upon the sexual maturity of the individual irrespective of its 
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length. In immature specimens the testes are ribbon-like structures 
but become greatly enlarged and highly lobulated in adult males. The 
urinogenital duct opens at the extremity of the papilla. In the females 
the urinogenital opening is a slit-like aperture bordered by thickened 
lips. On account of these secondary sexual characters, the males and 
females can be distinguished readily. The anal opening is situated at 
a considerable distance in front of the urinogenital opening. 

The presence of a urinogenital papilla is a fairly common occurrence 
among Siluroid fishes. Mukerji 1 recorded it in the case of Qlyptostermm 
reticulatum McClelland. Day (toe. cit., pp. 449, 450) referred to the 
presence of an anal papilla (=urinogenital papilla) in the case of two 
species of Macrones described and figured by him, viz., M. keletim (Cuv. 

& Yal.) and M. armatus Day. Prom among the specimens referred by 
Day to M. rnalabaricus, two are now preserved in the collection of 
Indian Museum; one (No. 721) is a male with a well developed papilla 
and the second is a female (No. 504). The former is the original 
of his figure in the Fishes of India and it seems that the presence of 
the papilla was overlooked. M. rnalabaricus differs from M. keletms 
and M. armatus by its smooth head and other characters of minor 
importance. 

Recently Mookerjee, Mazumdar and Das Gupta 2 described similar 
urinogenital structures in Mystus gulio (Ham.), but used for them 
anthropomorphic terms and by implication assumed for them copulatory 
functions without giving reasons for their views. We found similar 
organs in all the species of Gagata and Batasio studied by us 3 . 

M. rnalabaricus is known from the Malabar Coast, Wynaad Hills 
and the hill ranges of Travancore. 

Glyptothorax madraspatanus (Day). 

1938, Glyptothorax madraspatamts, Hora, Rec. Ind . Mus. XL, p. 370. 

1 specimen, 101 mm. long. Pamp&dampara, Western Ghats, North 

Travancore. S. Jones, 12.iv.1940. 

2 specimens, 67 and 110 mm. in length. Streams within a radius of 

5 miles round Pampadampara, Western Ghats, North Travancore. 

S. Jones, April 1941. 

1 specimen, 173 mm. long. Pool at the foot of the largest fall of 

Peruntenaruvi, a tributary of Pamba R., at Edakadathy, Central 

Travancore. C. C. John, ll.ii,1940. 

In his key to the Indian species of the genus Glyptothorax, Hora 4 
included G. madraspatanus in the group in which the ventral surface 
of the outer rays of the paired fins is not plaited. In the larger specimen 
under report, the skin on the ventral surface of the pectoral spine and 
that of the two outer rays of the pelvic fins form an adhesive pad of 
longitudinal grooves and ridges similar to those of the thoracic adhesive 
apparatus. It seems probable that this character, which is directly 
correlated with the rapidity of the current, is of little taxonomic value. 


1 Mukerji, D. D., Mem. Com. Aead. X, art. xviii, p. 329 (1936). 

* Mookerjee, H. K., Mazumdar, S. R. and Das Gupta, B., Ind. Jaunt. Vet. Bci, 
Animal Eusb. X, p. 296 (1040). 

* Hora, S. L. and Law, N. C., Sec. Ind. Mue. XLIH, pp. 9-42 (1941). 

* Hora, S. L., Rec. Ind. Mas. XXV, p. 12 (1923). 
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The lower lobe of the caudal fin of the larger specimen is abnormal; 
it is rounded instead of being pointed and has a Y-shaped whitish area 
in its distal portion. 


Xenentodon cancila (Ham.). 

1877. Bdone cancila , Day, Fish, India , p. 511, pi. cxviii, fig. 5. 

1 specimen, 222 mm. long. Tool at the foot of the largest fall ot 
Peruntenaruvi, a tributary of Pamba R., at Edakadathy, Central 
Travancore. C. C. John, ll.ii.1940. 

Xenentodon cancila is widely distributed in the fresh waters of India 
and on account of its characteristic beak can be readily distinguished 
from other kinds of fish. 

Ophicephalus gachua Ham. 

1876. Ophiocephalu8 gachua , Day, Fish. Indict, p. 367. 

5 specimens, 82 to 123 mm. in length. Streams within a radius of 

about 5 miles round Pampadampaia, Western Ghats, North 
Travancore. S. Jones, I2.iv.1940 and April J 941. 

1 specimen, 18 mm. long. Manimala R., near Kangirappally, Central 
Travancore. C. C. John, 26.iii.1940. 

6 specimens, 36 to 51 mm. in length. Aohenkovil R., 7 miles south¬ 

east of Konni, Central Travancore. C. C. John, 17.ii.1940. 

1 specimen, 47 mm. long. Kulathupuzhu, a tributary of Kallada R„ 
Central Travancore. (Collected from a pond-like accumulation 
of water surrounded by big boulders.) 0. C. John, 14.ii.1940. 

Ophicephalus gachua is represented in the collection by several young 
and half-grown specimens. This species is widely distributed through 
out the Oriental Region. 

Mastacembelu? armatus (Lacep.). 

3876. Masiacentbdus annulus , Day, Fish. India , p. 340, pi. lxxiii, iig. 2. 

1 specimen, 225 mm. long. Pool at the toot of the largest fall of 

Peruntenaruvi, a tributary of Pamba R., at Edakadathy, Central 
Travancore. C. C. John, ll.ii.1940. 

2 specimens, 64 and 257 mm. in length. Aohenkovil R., 7 miles south¬ 

east of Konni, Central Travancore. C. C. John, 17.ii.1940. 

Mastacmbelvs armatus is a widely distributed Indian fish; its range 
extends as fax as China. As has already been noted by Day and other 
workers, the colouration of the species ■varies considerably with growth, 
and very young specimens 1 of about 2 to 3 inches in length look quire 
different from the adult. 


1 Hora, S. L. and Mukerji D. D., Rec. Ind. AIus XXXVIII, p. 143 (1986), 





EXPLANATION OE PLATE IX. 

Tiifc Freshwater Fish of Travancore. 

Bttrbm (Puntius) curmuca (Hamilton). 

Fig. 1.—Lateral view of a specimen showing the blark-tipped caudal 
and tubercles on the side of the head: x l- 

Nemachilus guentheri Day. 

Fig. 2.—Lateral view of a female specimen from Dhom forest, S. Mala¬ 
bar : a ca. 2£. 

Fig. 3.—Ventral surface of head and anterior part of bodv of same: 
X ca. 2J-. 

Fig. 4. —Lateral view of a male specimen from Nierolay stream, Nilgiri 
Hills: x ca. 2. 

Fig. 5.—Ventral surface of head and anterior part of body of same: 
X ca. 2. 


Nemachilus triangularis Day. 

Fig. 6. —Lateral view of a juvenile specimen from Courtallum, Travan- 
core: X ca. 3. 

Fig. 7— Ventral surface of head and anterior part of body of same: 
X ca. 3. 

Fig. 8.—Lateral view of an adult specimen from Courtallum, Travan- 
core, showing characteristic colouration of the species: X 
ca. If 








two NEW SPECIES OF OBEREA FROM MADRAS (COLEOPTERA: 

CERAMBYCIDAE). 

By J. C. M. Gardner, Forest Research Institute , Dckra Dun, U. P. 

Oberea aitocarpi, sp. nov. 

Ochraceous, except eyes, antennae, distal two-thirds of elytra and 
of wings and distal segment of abdomen (above and below) which are 
black. Pubescence very short uniformly corresponding in colour with 
the derm ; there are a few longer hairs on head, pronotum and base of 
elytra. Body elongate. 

Head and pronotum with rather coarse but shallow and not very 
distinct punctures: front in male a little wider than an eye (as seen 
in frontal view), distinctly wider in female; lower lobe of eye slightly 
wider than high, separated from mandible by about one-third its own 
height. Antennae reaching to about the elytral apex, the scape very 
finely rugulose, the third segment slightly longer than fourth. Pro- 
thorax wider than long, very slightly constricted anteriorly and posterior¬ 
ly. Elytra a little wider than prothorax and slightly attenuated in the 
middle region, with two feeble costae behind the shoulder which do not 
reach the apex, the disc depressed; punctures mostly serially arranged, 
rather coarse basally, absent at apex; apex of elytron somewhat narrow¬ 
ed, truncate and slightly concave, the outer angle with a rather stronger 
angulation, the inner with a small point. Posterior femora reaching a 
little beyond second abdominal segment. Last sternite of female with 
a fine median line, of male with a shallow longitudinal depression. 
Length 12 mm. to 15 mm. Elytra about five times as long as prothorax. 

Holotype (male) and four paratypes reared from green twigs of 
Artocarpus integrifolia sent to Dehra Dun from Palghat, Madras. 
Emergences from 31st March, 1941 to 4th April, 1941. 

The new species has much in common with 0. dara Pasc. (—0. armata 
Gah.) but has no median process on the first abdominal sternite and the 
colour is quite different. 

Oberea mangalorensis, sp. nov. 

Head, prothorax and underside (except last abdominal sternum) 
and legs fulvous; laBt abdominal segment black except a narrow space 
at base; antennae black; elytra fulvous on about the basal third, 
infuscated beyond that. Body form elongate. 

Head closely and rather coarsely punctured on frons and above; 
frontal area higher than wide in male, wider in female; lower lobe of 
eye about as high as wide, reaching to near mandible. Antennae extend¬ 
ing a little beyond elytra in male; third segment longer than fourth. 
Prothorax parallel sided, slightly longer than wide in male, about as 
long as wide in female; distinctly and rather closely punctured. Elytra 
slender, somewhat narrowed in middle region, serially punctate; the 
apiees concave-truncate, the outer angle rather bluntly produced. 

[ 257 } 2a 



258 


Recmds of the Indian Museum . 


[ Vol. XLIII, 


Posterior femora reacting to about middle of second abdominal segment. 
Abdomen with some larger punctmes beneath. Last sternum of male 
with wide depression. Length 11 mm. to 14 mm. 

Madras: South Mangalore, four specimens on fohage (J. C. M. 
Gardner). Holotype (female), allotype (male) and one paratvpe m 
Forest Eesearch Institute : one paratype m Zoological Survey of India, 
Calcutta. 

This species resembles posiicata Gahan structurally but is distinguish¬ 
ed by the black posterior segment of the abdomen and the posteriorly 
infuscated elytra. 





CYCLOPOIDES NOUVEAUX DU CONTINENT INDO-IRANIEN. II. 

Pit) Kxi r Lixdbit* 

Mesocyclops (Thermocyclops) maheensis, ^p nov. 

A sciiption .—Longueur de la femelle adulte de ( )22 a 1017 'j (15 
animaux mesurds) *, Jargenr environ 2S0 *i, Abdomen elance. a seg¬ 
ment genital allonge et peu elarei dans sa partie proximate. Lord 
post6rieur du qnatntaie segment abdominal muni «nir la motei£ interne 
de k face ventrale d’uu groupe de 5 a 6 epines extrfanement petites 



Fig. 1 .—Mesocyclops (Tha mocyclops) makaneia, sp. nov. 

a. $ Segment genital et P5; b, $ Segment genital, antie aspect; c. $ Fuica, 
face dorsalo; d. $ Endopodite de P4 et lamelle hasale ; p. 9 Lamelle^basale de P4, 
autie aspect; /. <J P5 et P6, 

diffieiles h rlistinguer. Furca a branches divergentes de 3*39 h 3*90 
fote au«si longues que larges. Soie dorsale sans cils, tr£s lonstue, mais 
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inf4rieuie eu longueur ii oelle <le la soie apieale interne <le la furoa 
^moyennes respectives de 6 iudhidus 135 et 181 ’i). Pennation de la 
soie apieale mediane interne h4t&ronyme, les oils 4tant espaces sur la 
partie termmale mais tres serres et plus longs ailleurs. Premiere an- 
tenne a 17 articles; lorsqu’elle est rabattuc elle atteint le plus souvent 
le milieu du iroisieme segment tlioracique: cliez im animal elle atteig* 
nait le milieu du quatrieme segment thoracique. Vrticle terminal de 
Veudopodite de P4 plus de 3 fois au&si long que large. Son 4pine apieale 
interne d4passe en longueur celle de Particle et elle est environ LI-33 fois 
aussi longue que Pepine apieale externe. Lamelle basale de la quatrieme 
paire de pattes a eminences laterales arrondios, depourvues d’epines 
visibles aux grossissements orclinaires et faisant une tres faible sail lie 
au-dessus du rebord libre. Cinquieme patte a deuxieme article portant 
une 4pine interne barbel4e, donl la longueur ne surpasse que de peu 
celle de la soie apieale. Receptacle seminal a bras lat4raux bien re* 
courb4s et k concavity proximale tres profoude; sa partie verticale 
apparait bien moms allong6e qu’ elle ne Pest cliez la majority des Ther- 
wocyclons. Ovisacs petits, renfermant de 6 ^ 9 gros oeuft. 

Male. Longueur 637 w. L’unique specimen examine avait les 
branches de la furea paralleles, de 3-78 fois aussi longues que larges. 
Sa soie dorsale d4passait en longueur celle de la soie apieale interne. 
La sixieme patte rudiment a ire etait forrnoe tTune forte epine interne, 
(Pune mince soie mediane plus courte et cVuue longue soie externe cilice, 
<{ui atteignait le tiers proximal du troisieme segment abdominal. 

Habitat,-Vn bassin cimente (Pune mosquee a Mate, cote de Malabar 
(hide fran^aise): cccolte au mois de decembre. 

Iicw'W/m j s Le&p4ce pr4sentc .^e distingue surtout par sa longue 
soie dorsale de la furea : sa tamelle basale do PI a petites eminences, 
et par la structure du segment genital et du receptacle seminal. 

Pour autant qu il me soit connu la seule forme avec laquelle on 
puisne la comparer est Pesp&ce africaine M. (Th .) emini (Mrazek). Bile 
s’en diff^rencie par sa soie dorsale de la furea plus courte que la soie 
apieale interne, par la longueur plus considerable de Pepine apieale 
externe de Particle 3 de Penp. 4 par rapport a celle de Pepine apieale 
interne et par cette derniere d<5passent en longueur celle de Particle. 

Mesocyclops (Thermocyclops) tinctus Lind berg. 

Kspece d4critc en 1936 d’apr4s des specimens jeunes et mal conser- 
^rv4s, provenant de la partie d4sertique de PEst du plateau Iranien. 
En 1940 fai trouv4 dans plusieurs endroits du Rud-Ouest de PIran une 
forme qui, bien que de dimensions plus fortes, est manifestement iden- 
tique a celle presentee sous le nom de M . (Th.) tinctus. Comme les 
figures et la description originates laissent k dfeirer une ^description 
de cette espece singubere et txks remarquable est n4cessaire. 

Description .—Forme robuste. Longueur de la femelle ovig4re (sans 
soies apicales) de 920 k 1254 p,; largeur de 304 a 418 g. Les bords 
post4rieurs des trois premiers segments thoraciques apparaissent indis- 
rinctement d4eoupes sur les parties laterales: au lieu de d4coupure leg 
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< Vs hteialcs (1 u cinquVme segment tlioraoiquc et ^uLtoat oelles (iu 
quatruMne orient Faspect d ,A trp gardes dVxcroKsance^ * r erruquexisfv» 
de dimension* megales. Oinquiemo segment thoraciqne surpassant en 
largeur eeUe du sentient a^nita< CVhibci. en general plus large que 



-Mt^on/'lops (Th*>H>ocyrtop&) tuning Lindbei^ 

a. m Segment genital et Po (Djam): K Segment genital et PS. autie aspect 
(l)jam): <, „ J'una, fare dor^ale (B6hl>ohaii); d. Finta, face \Ontrale (Djam): 
c m Eudopothle tie P4 et lamclle ha sale (Bell Mian): /. P Endopodite de P4 et lainelle 
ha sale, nutie aspect (Djam): q. Aile latevale cmqnidme segment thora* irjxie el PS 
(Diam): h. j Pd (Btfhltfhan). 


long sc r6 tret‘it assez notablement du cote distal. Bords posierieurs 
des trois premiers segments abdominaux decoupfis en dentelurc. Oelui 
du quatricnie sequent abdominal porte sur la moitie interne de la face 
ventrale un aroupe de 5 a 8 petites 4pines. Furca a brandies diver- 
gentes on pa rallies. TVs 12 femelles adultes examinees elles etaient 
bien diveroentes chez 0. 14g£rewent divergentes chez 2 : les 4 animaux 
instants avaient les branches de la furca paralleled. Leur rebord interne 
glabre. Riles sont de 342 a 1-75 fois aussi longues que larges. 
Rapport n.oyen longueur: largeur, chez 12 specimen's 4*08:1. Soie 
latlrale externe insfrfc a peu pres vers Funion du tiers distal avec les 
deux tio 2 s proximaux. main elle peut se trouver a Funion du quart 
distal avec Vs trois quarts proximaux chez animaux a furca tr4s al- 
long4e. Soie dorsale d4pourvue de oils, le plus souvent egale ou un 
peu inf4rieure en longueur a celle de la soie apicale externe. Chez deux 
4cliantillons elle surpassait celle-ci 14g6rement. Soie apicale interne 
plus longue que la soie apicale externe. Rapport moyen, soie apicale 
interne. : soie apicale externe, chez 12 individus 1*30:1. Pennation 
des soies apVales m4dianes parait liomonyme. Premiere antenne & 
17 articles, rabattue elle atteint le milieu ou le bord post4rieur du 
deuxifeme segment thoraciqne. Article terminal de Fendopodite de la 
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qnatri&nic pairo do patten toujours moms de deux fois aussi long (pie 
large, le rapport variant de 1-40:1 a 1 -05: I, avec une moyenne de 
]'58 : J. chez 11 specimens etudi4s. Epine apieolo interae oonsiderable- 
ment plus longue quo I’artide (rapport nioven 1-22:1) et surpassant 
de beaueoup la longueur de 1"epine apicale exteme (rapport moyen, 
opine apicale interne : epine apicale ext-erne, 1 -77 :1). Lamelle basale 
de la quatrieme paire de pattes pourvue de chaque o6t4 d’une 4minenoe 
arrondie, peu elevee. garnie de quelques petites opines. Cinquieme 
patte a deuxieme article trapu: opine interne de ret article d4passant 
14gerement en longueur celle de la soie apicale. La configuration du 
receptacle seminal se voit sur les figures. Ovisacs de dimensions ires 
variables, contenant le plus souvent de 6 a 12 oeufs. C'hez un animal 
d’un etang de la region de Behbelian ils depassaient l’extremib* <le la 
furea et renfermaient- 26 et 28 oeufs. Coloration rouge intense. 

Male. Longueur de 836 a 955 u (cinq animaux examines). Bords 
posterieuvs des trois premiers segments abdominaux decoupes en petites 
dents ; celui du quatrieme segment abdominal semble porter une rangee 
continue de petites epines sur la face ventrale, au lieu d'en ctre muni 
d’un petit groupe comme chez la femelle. Branches dc la furca 
parallels ou 14g4roment divergentes, de 3-77 \ 4-55 fois aussi longues 
que larges. Soie dot-sale considerablemeut plus longue quc chez la 
femelle. Article terminal de l’eup. 4 et ses appencUces rcssemblant a 
ceux de la femelle. Sixieme patte rudiment aire formco dune epine 
interne assez forte, le plus souveut depassant. un peu le lmrd poHt4rieur 
du deuxi&ne segment abdominal, d’uno soie m&liano beaueoup ]>lus 
oourte et d’une soie exteme qui est 1’appcndice le plus long. 

Habitats.- Behbelian, petit 4tang dans les monlagne-, a 21 kilo¬ 
metres au sud-est de la ville et mare de riviere a environ 20 kilometres 
de la ville dans la nv*me direction: Djam. citerne naturdle dans un 
roeber a environ 12 kilometres au nord du village; Mstkkou. citerne 
eiment4e couverte; Tang-Gaz, riviere ; Tang-Qil. mare de riviere. 
Saghawl (environ 100 kilometres au nord-est de Yezd). bassin. octobre 
1935. 

Remarques.— Le M. ( Th.) twetus est remarquable sm*tout par I’ome- 
mentation des Lords lat4raux du quatrieme et du cinquiemo segments 
tboraciques, par son segment g4nital le plus souvent plus large quc 
long, son article terminal de l’endopodite de P4 court et clargi, moins 
que deux fois aussi long que large, et. par la configuration assez distinc¬ 
tive de la cinqui4me patte. 



M* (77*.) molteensi'i, sp. now 
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M. (Tk) tinctus Lindberg. 
























A BIBLIOGRAPHY OF THE MELOLONTHINE GENUS ECTINO- 
HOPLIA (SCARABAEIDAE). 

By L. B. Boyer, San Froncitco, California, U. S. A. 

The fascinating asiatic melolonthine genus EctmohopUa has been 
studied exclusively by Europeans, except for scattered observations 
written by Nipponese. Consequently, the literature concerning Ecfino 
hoplia is confined to European and Japanese entomological journals. 

Perhaps a bibliography of that literature, published in an Indian 
journal, will serve a two-fold purpose: first, that of presenting an 
adequate bibliology, for none exists; second, that of inciting interest 
in one of the most colorful and attractive scarabaeid genera, among 
entomologists who know the beetles in their indigenous habitat. 

Since the publication of Junk’s Catalogue of the Coleoptera, much 
information has accrued. Some of the insects which had been con¬ 
sidered to belong to another group have been consigned to this genus : 
three of the beetles 1 which were described as Ectinokoplia have been 
found to be representatives of the Hoplia. Several new species have 
been named and a complete revision of the genus has appeared. 


Policy. 

According to the present author’s interpretation of the International 
Rules of Zoological Nomenclature, the term “variety” commands no 
nomenclatorial respect. \s expressed elsewhere, 2 he feels that the 
usage of varieties is both unnecessary and an impediment to Linnean 
systematica. However, in a bibliography it is exigent to include all 
literature of the subject chosen, within certain limits. In compliance 
with these opinions, the following rule is adhered to in this bibliology; 
Synonymy of varieties before they have been promoted to species or 
subspecies will be ignored. 

This bibliography includes references onlv to descriptions and revi¬ 
sions. Travel notes are not included. 


Explanatory Note. 

Brenske, in 1895, considered variegata de Borre and variolosa "Water- 
house to bo the same species. In 1903, "Reitter synonymized variegata 
and variolosa with obducta Motschulsky. However, Arrow judged varie¬ 
gata to be identical with paivae Wollaston ; he confirmed Keitter’s con¬ 
sideration of variolosa. Arrow’s adjudication is here held to be correct. 


1 E, mu* and E. Jiilttenhacheri Nonfried and E. htesvrata Fainnaire. 
a Boyer, L. B,, Microewlmdogy V, part 1, pp. 1, 2 (1940). 
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liWNFKK I'KSCTtPriON. 

RedtenluwLei. L. /Viv d Nowrn, Zool. II, '’oleoptera, 1868. 63 

GeNFIUC REVISIONS 

de Bone A. l J ., Ann. tioc. Ent. Brig., 1886, p. 83. 

Reittei, "E. Verb. Nat. Tei. Brihiu., 1902 (1903). XL1. p 108 
irrow 0. .f. Pi 11 ’'. Zool Bor London. 1923, p. 207. 

1 >E'i mption oi< the Species. 1 

•{(finis As row, Piui. Zool. tioc. London, J921, p. 273, p!. i, fig. 9 Re 
poited from India : Assam (Kliasi Hills); S. W. China: Yunnan. 
mrowi Miwa. Rep. Dept. Anri,. Gort. Res. Inst. 7 aihoku, 1931, p. 359, 
forwosana Arrow, Proe. Zool. tioe. London 1921. p. 269. (non 
Moser). Reported from Formosa. 

aurivenlns Moser, Deni. Ent. Zeit., 1915, p. 150. Reported from China : 
Fukien. 

dttvidis Fairmaire.* Ann. tioe. Em.. France, 1889, (6) TX p. 15. Reported 
from Moupin. 

lomt-rovsb'i Nonfried,* Berl. Ent. Zeit., 1895, XL, p. 284 ( Hoplia), 

Moser, Deut. Ent. Z: it, 1912, p. 325, relocated to Eetinohoplia. 
Reported from India : Raliang. 

(lackmubt Arrow, Pioc. Zool. tioc. London , 1921. p. 273. pi. i, fig. 7. 
Reported from Tonkin : Chapa. 

forrnomna Moser,* titetf. Em. Zeit.. 1919, LXXX, p. 362. Reported 
from Formosa : Tainan. 

’iraeiliges Lewis, Ann. Map. Nat. Hist., 1895. (6) XVI, p. 389. (Hoplia). 

Arrow, Proe. Zool. tioe. London, 1921, p. 268, lists with Ectino- 
hoplia. Reported from Japan : Osliima. 

/nerofjhjphica Moser,* Deut. Ent. Zeit., 1912, p. 107. Reported from 
Tonkin : Montes Mauson. 

hispidula Reitter, Veth. Nat. Ver., Brum . 1902 (1903), XL1, p. 110 
Reported from China : Kin Kiaug, Chang Yang and Ichang. 

inntatrlr Nonfried,* Be l. Ent. Zeit., 1895, XL, p. 285. (Hoplia). 

Moser, Deut. Ent. Zeit., 1912, p. 325, relegated to Eetinohoplia. 
Reported from Tndia : Raliang. 

indicia Moser, Deut. Em. Zeit.. 1912, p. 305. Reported from India: 
Himalaya. 

imeripta Arrow, Proe. Zool. tioc. London , 1921, p. 2C9, pi. i, fig. 12. 
Reported from China : Fukien. 

latipes Arrow. Hid., p. 271, pi. i, fig. 5. Reported from Tonkin : Chapa, 
Paklay. 

nitidkauda Arrow, ibid., p. 275. pi. i, fig. 10. Reported from Tonkin: 
Chapa. 

nUidiventris Arrow, ibid., p. 274, pi. i, fig. 6. Reported from Tnd i a : 
Assam (Shillong and Gauhati). 


1 References marked with an asterisk are not included in Arrow’s revision. 
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'i IjJurta Mow hulskv. Etude <> Entomol 1857) Yl, p. 33 (Hoplia). 

Reitter, lVr/>. AV. TV/. Briinn., 1902 (19031. XLI p. 108. in¬ 
cludes with EctinohopUa. 

Vokoyamt*, Coh'optera of Japan, NishLgihara Publishing Ass., 
1937, p. f, 7, pi. xii. fig. 6, descibes in Japanese. 

Takeuclii. Mutant. Beetles I leaf e Pirjct Japan. 1910, 
p 112, describes in Japanese. 

salmi ir(da Motsehnlsky, Etudes Entontol.. tb57, \ 1, p. 34 (Hoplia) 
Reitter Vet A. Nat. Ver. Briinn.. 1902 (1903), XLT, 
p. 108, synonymized : considered a variety. 
1 'iiriitlo.sij \\ uteihouw. Tran** Eat. Hoc. London. 1875. (1) VIII 
}>. 99, pi. iii, fia. 2. 

Reitter. Vnh. Nat. Ver. Biunn 1902 (1903), XLI, 
p. 10b '•vnonyniized. 

\ai. cantinaria Reitter. ibid. p. 108 

Takeuehi, Monog. Beetle I irate Pi eject. Japan, 1940, 
$ 1, p. 112, describes in Japanese. 
obdmta has been reported tro.u Japan : Karafuto. Hokaido, Honshu 
and Shikoke. 

oculicawla Arrow. Proa. Zool. Hoc. London, 1021 p. 272, p 1 . i. fig. 4. 
Reported from Tonkin : Chapa. 

poivae Wollastou but. Mag. Nat. Hist., 1859, (3) 1V. p. 130 (Hoplia). 
de Borre, Ann. 8he. Ent. Belg., 1886 XXX p. 83, relegated to 
Eotinoho plid. 

gnftalicoVis Fairmaiie. Ann. Hoc. Etd Future. 1899 LXVITI, 

p. 620. 

\u'o\w Prnc. Zool. Hoc. Lotion 1921. p. 268, synnnv- 
mized. 

nigrotinrta Fa in an ire. Notes Leyden Mu seam, 1897, XIX p. 243. 

Arrow, Proc. Zool. Hoc. London. 1921. p. 268, synonv- 
■nized. 

toukinensis Closer, Drat. Ent. Z n it.. 1912, p. 306. 

Arrow, Proc. Zoo 1 . Hoc. London. 1921, p. 268, synouy- 
ntized. 

wiahilis Reitter, Verb. Nat. Ver. Briinn.. 1902 (1903). XLI, 

p. 110. 

Arrow, Proc. Zool. Hoc. London, 1921, p. 268, synony- 
rnized. 

mriabiUs var. ichangensis Reitter, Vet It. Nat. Ver. Briinn., 1902 
(1903), XLI, p. 110. 

variegcUa de Borre, Ann. Hoc. Ent. Belg., 1886, XXX, p. 84. 

Arrow, Proc. Zool. Hoc. London, 1921, p. 268, synony* 
mized. 

paime has been reported from China : Shanghai, Ieliang. Chang 
Yung and Sze-chouen : Tonkin: Montes Mauson. 

pictipes Fairaaire * Ann. Soc. Ent. France, 1889, (6) IX, p. 15. Reporte 1 
from Moupin. 



268 


Records of the Indian Museum. 


L Voi. XL1H 


qmdritubercalata de Borre, dm. Soe. Ent. Belg. 1886, XXX, p. 86. 

qmdrituberculata Brenske, Mem. Soe. Ent. Belg., 1894. 
II, p. 34. 

Brenske, Ann. Soc. Ent. Belg., 1895, 
XXXIX. p. J19, svnonyxuized. 
Reitter, Verh. Nat. Ver. Brunn., l$02 
(1903), XLI, p. 109, described. 

quadritviberculata has been reported from Shanghai. 

tufipes Motschulsky, Reisen u. Forach. Amur-Lande , Schienk. I860, II 
p. 133 (Decamera). 

Reitter, Deut. Ent. Zeit., 1890, p. 375, listed with Ectinohoplia. 
Reitter, Verh. Nat. Ver. Brunn., 1902 (1903), XLI. p. 110 
Reported from East Siberia ; (lensan ; Damien. 

srutellata Arrow, Proc. Zool. Soc. London, 1921. p. 275. pi. i, fig. II 
Reported from Tonkin: Chapa. 

sinuaticollis Moser, Deut. Ent. Zeit., 1912, p. 305. Reported from India : 
Assam. 

t.oror Arrow, Proc. Zool. For. London. 1921. p. 270, pi. i, fig. 2. Reported 
from China: Fukien. 

mlphtrivenlris Redtenbacher, Reise d. Novaxi, Zool. II, Voleopteni, 1868. 
p. 63, pi. ii, fig. 10. 

de Borre, Ann. Soc. Ent. Belg., 1886, XXX, p. 81. 
Fairmaire, Am. Soc. Ent. France. 1899, LXVII1, p. 619. 
Reitter, Verh. Nat. Ver. Brunn., 1902 (1903). XLI, 
p. 109. 

sulphuriventris has been reported from Hong Kong : China : Whang 
hai; Japan : Fou Teheon. 

mturalis de Borre, Ann. Soc. Ent. Belg., 1886, XXX. p. 85. 

Arrow, Proc. Zool. Soc. London. 1921. p. 267. pi. i, figs. 1 and 3 
(male and female). 

crysvra Reitter, Verh. Nat. Ver. Brunn.. 1902 (1903), XLI, 
p. 109. 

Arrow, Proc. Zool. Soc. London, 1921. p. 268. synonv- 
mized. 

var. diabolica Reitter. Verh. Nat. Ver. Brvnn., 1902 (1903). 
XLI, p. 109. 

luteostriata Brenske. Mem. Soc. Ent. Belg., 1894, II, p. 34. 

Brenske, Ann. Soc. Ent. Belg., 1895, XXXIX. 
p. 119, synonymized. 

mturalis has been reported from India: Khasi Hills. 

tibialis Arrow, Proc. Zool. Soc. London, 1921, p. 271, pi. i, fig. 8. Re¬ 
ported from India : Assam. 

trichota Jacobson,* Rev. Russe. Entom. 1914, XIV, p. 1. Reported from 
China: Pekin. 

triplagiata Fairmaire, Notes Leyden Museum, 1897, XIX, p. 211. Re¬ 
ported from Tibet: Hoang-Ho. 

yvmma Moser,* Stett. Ent. Zeit., 1919, LXXX. p. 361. Reported from 
Yunnan. 
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Introdfc tion. 

The present work is the outcome of some fundamental problems 
which arose when I had to desmbe a Monozootic Cestode whose fea¬ 
tures appeared to he different from those of flyrocotvlidae. Fuhrmann s 
account of the Cestoda in Kukenthals Handbuch der Zoologie (1930) 
doe* not mention the nervous system in the definition of Oesiodaria, 
The definition takes into account only the disposition of the generative 
organs and the character of the larva. It is a well-known fact that 
in the case of many fish parasites the proglottides are capable of living 
freely in the alimentary tract after having become detached from the 
proglottid chain. The problem thus reduces itself to the question : 
How can one distinguish a free living proglottid from a monozootic 
Cestode l I have seen in several cases immature free living proglottides 
and so, if the larva is not available, the differentiation of a free living 
proglottid from a monozootic Cestode becomes virtually impossible. 
11 appealed to me that the only definite evidence -that one could rely 
on for differentiation is the nervous system. Theoretically therefore 
a monozootic Cestode should have a closed nervous system consisting 
of a brain and a system of nerve cords while in the free living proglottid 
the brain should be absent. It was because I found a closed nervous 
system in Biporophyllaeus (Subramaniam 1939) that I described it as 

1 An abstract of this paper was read before the 28th Session of the Indian S< ienc e 
Congress held at Benares in January 1941. 
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belonging to a new order of Cestodaria. And it was on the same ground 
that I suggested that the Caryophyllaeidae should be included among 
the Cestodaria. 

T have to state, however, that descriptive accounts of the nervous 
system of representative members of the various families of Cestode 
parasites of fishes are not available in the few papers published on 
the subject. Very little is known about the arrangement of the nerves 
in the proglottides and nothing about the changes in the nervous system 
following the separation of a proglottid from Ihe chain. It has also 
to be mentioned here that very few of the older workers used any of 
the typical neurological technique so that even to-day the study of the 
nervous system of cestodes remains the step-child of Helminthologists. 

I thought that investigations of the nervous system of Cestodes of 
fishes belonging to the various families would oiler a solution to the 
difficulties mentioned above. The choice of material for an investiga¬ 
tion of this sort is not, however, at the command of the investigator. 
Nothing is known about the extent, the rate and the time of incidence 
of the various fish parasites. It will be obvious, therefore, that one 
has to take his chance with the material available. Often it is likely 
that the investigator may not obtain another lot of material during 
the year. A systematic neurological investigation of representative 
members of the various families is therefore not possible. The only 
possible alternative is an investigation of such specimens belonging to 
different families as may be available, and arrive at some definite con¬ 
clusions after a survey of the whole field when a sufficient number of 
representatives of the different families have boon investigated. The 
following is a preliminary attempt in the direction outlined above. 

Material and Methods. 

In the present paper is recorded the investigations carried out on 
specimens of Tylocephalum dierama Shipley and Hornell, collected in 
July 1939 from Rhynchobatus djedde?>sis , About 250 specimens were 
available, out of which 50 were fixed in ammonia alcohol and chloral 
hydrate alcohol, 30 in Golgi’s osmo-bichromate mixture, and the rest 
in 5 per cent formalin. Part of the material fixed in chloral hydrate 
alcohol and ammonia alcohol was treated with pyridine before transfer 
to silver nitrate. Golgi’s rapid method and Cajal’s methods were tho¬ 
rough failures. Material fixed in 5 per cent formalin was then treated 
according to the Bielchowsky method. For about 6 months the at¬ 
tempts to impregnate the fibrils and nerve cords were without success. 
It was then discovered that treatment with pyridine was essential. 
Finally, by manipulating the time in pyridine, silver bath and ammo- 
niacal silver bath, some very good impregnations were obtained. It 
was found that in light impregnations the nerve cords were brownish 
while the nerve fibres proceeding in various directions from the cord 
were yellow. The vitelline glands being argentophile, obscured, in 
deeper impregnations, the finer details of the origin and direction of 
the fibrils leaving the nerve cords. Naturally, therefore, all the des¬ 
criptions are based on examination of preparations impregnated in 
varying grades of intensity. Almost all workers on the nervous system 
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of tapeworms describe ganglia and commissures especially at the poste¬ 
rior end of the mature segments. Xo ganglionic thickenings were 
observed in the nerve cords of Tylocephahn* but the commissure at 
the posterior end of the segments wn^ prominent. Rinoe the ganglionic 
cells were indistinct in these preparations, a re-investigation with the 
Bielchowsky technique vas found essential. Ala*dial silvered without 
previous treatment with pyiidine was. in the majoiity ol cases, useless. 
But. in a few % the ganglionic <*ells were impregnated. In such pre¬ 
parations the peripheral fibrils were unstained. There was also the 
question of (lie nature of arrangement of the muscles in the segments. 
Bo nth well (1925) in bis Monograph on the Tetraphvllidea figures a row 
of longitudinal muscles in the parenchyma. The first few' series of 
Bielchowsky preparations suggested that what Southwell took for 
muscle bundles were nerve cords. Therefore material preserved in 
5 per cent formalin w r as fixed in Susa and Bouin Duboseq, sections 
w'ere cut, and part of the Susa material was staiued with Mallory's triple 
stain. An examination of the Mallorv-stained sections revealed a 
subcuticular muscle system composed of outer circular and inner longi¬ 
tudinal fibres. The bundles of fibres w r hich stained positively with 
Bielchowsky wore light violet while the muscle fibres wore light red. 
In such Susa-Mallorv preparations, the fibrils proceeding to the various 
tissues, the circular commissures and the posterior plate commissure 
were light vio’et in colour. 

The Bouin Duboscq and Susa material, when stained with iron 
haematoxylin, showed the subcuticular muscles blue, while the nerves 
were unstained and structureless in appearance. Countersttuning with 
eosin or orange G did not improve the appearance. When the Bicl- 
chowsky material w^as mordanted for 2-3 days in iron alum and stained 
in haematoxylin for 4-5 days the ganglionic cells could be seen in 
the nerve cords. In such slides the ganglionic cells themselves are 
deep black while the fibres to the various organs are brownish yellow. 
In some cases such preparations are found more suitable for photo¬ 
micrography than the Bielchowsky preparations. The muscle fibres 
in these preparations are blue black and in those regions of the worms 
wdiere the outer layers are slightly macerated, the longitudinal and 
circular fibres together give a lattice-work-like appearance (PI. X. fig. 1). 
Thus in Tyloceplmhm die mm a there is no medullary longitudinal or 
circular muscle layer. 

The histological details were confirmed by Vom Rath preparations 
stained with iron haematoxylin by the long process. In spite of the 
large quantity of material available, the histology of the brain could 
not be investigated satisfactorily, probably due to the long treatment 
of the parasites with tap water. The worms occurred firmly attached 
to the folds of the spiral valve and they released their hold only after 
having been in tap water for 30-45 minutes. Attempts to remove 
them by force resulted in the proglottid chains snapping near the neck 
region. As repeated examinations for the past one year of the spiral 
valve of Rhynchobatus and other allied rays Lave failed to reveal any 
Tylocephahm dderaiua , a more detailed histological study of the brain 
has to wait till further material is available, 

D 2 
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The Brain. 

Tlie brain lie?> in tlie middle of the myzorhynchus (PI. X, figs. 2, 8). 

Tn well expanded specimens the myzorhynchns is egg shaped and the 
hiain lying in it has tlie shape of an arc. This is but a plane view. 

If lcconstiucted fiom senal longitudinal and transverse sections it is 
seen to have the shape of a conical cap. The posterior half of the brain 
piesents a vacuolated appeatance in Bielchowskv and \om Rath longi¬ 
tudinal sections. In Tom Rath slides each of these vacuoles presents 
the appearance of a nucleus (PI. X, fig. 1. nr.)* Some of these show 
distorted nucleoli while in others a tangled mass of eliromophile threads 
nta\ lie seen. The cytoplasm covering these nuclei is thin and not very 
eleai and small bundles of fibres could he seen running antero-poste- 
ii«»il\ between the nuclei. Plate X, figure 3 shows the innumerable 
bundles proceeding fiom the brain fan-wise to tlie anterior edge of the 
ni\z<uhynchus. 

A transverse section of the bram shows that it is a plate-like siruc- 
tme. In Bielchowskv preparations (PI. X, fig. 3) radiating fibres could 
be -ecu proceeding m a radial direction all round, fireful examina¬ 
tion of tlie section under oil immersion shows innumerable very minute 
nuclei. These occur in rows. A Tom Rath transverse section gives 
a slighlly better idea of the histology of the brain (PI. X, figs, fi, 7, wr.h 
The nuclei appear to he of two types • (1) large ones as seen in longi¬ 
tudinal sections and <2) small ones ai ranged in a linear manner. These 
rows of nuclei separated fiom one another by small bundles of fibres 
are uiranged in the shape of concentric aics. Plate X figure 7 gives a 
very good idea of the arrangement. As in the case of the larger ganglion 
cells .these minute nuclei have only a very thin cytoplasmic coat. A 
nucleolus is present in many of these nuclei. Nerves to suckers arise 
separately from the brain. From transverse and longitudinal sections 
it appears that tlie sucker is constituted by one layer of cells. The 
outer half of the (‘ells in Bielehowsky iron liaematoxylin preparations 
apjiears darkly stained. The basal half is unstained and nuclei occur 
about the middle of the clear half. 

In silvered preparations the neive proceeding from the brain is 
observed to touch the anterior inner border of tlie sucker. The base 
of the sucker lias an investment of fibrils and from this meshwork fine 
fibres could be seen proceeding between the cells. 

To sum up: It is observed that the brain is not constituted by a 
system of ganglia but is plate-like, the slight differences in shape de¬ 
pending on the degree of contraction of the head and myzorhynchus. 
The tferve cords take their origin from the posterior margin of the brain. 
Bundles of fibres proceed anteriorly and get distributed at the anterior 
edge of the myzorhynchus. There are large and small ganglion cells in 
the brain. 

Nerves in the dilated portion of the Head and the Neck. 

The number of nerves starting from the brain could not be defi¬ 
nitely mentioned as the bundles lie close together and merge into one 
another neat the brain In transverse sections (PI. X, fig. 8) 8-14 
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bundle 1 ' <>f nerves could be seen in the region of the sucker, each bundle 
, • pomrjosed of 2 or move nerves. In some bundles it is possnle 
to count the number of nerves constituting the bundle but in others 
thev are so closelv packed as to present the appearance of a single nerve. 

'in text-figure 1 is given a diagrammatic representation of the brain 
md the arrangement of the nerves in the dilated portion of the head. 



Tiat EH.. 1 .— A diagrammatic representation ot the bram and the nerves in the nek 
1i.vr *«,. re ^ on of Tyiacephahnn dioam Shiplev k Homell. 

hr .. brain ; ner\e cordb. 


The neck region is very short and transverse sections show a variable 
number of nerves ranging from 32 to 42. 


Nerves in the Maria Seumkmx 
The nerve cords in the early segments are oval in t runs verse sections 
mid have a diameter varving from 8*3 p to 18-4 ’i along then longes 
•txis which has a radial direction. In frontal and sagittal sections 
‘ siim near the surface, where in a single section several ner%o cords 
^v he observed lving side bv side, fine fibres are seen running From 
may n«r,l to o,,other fPl X tig. h) at irregular intervals presenting a 
ZSL arSLl Uthc hind end of the early segments the 
commissure /virtually absent. But in segments about i mui. from 
the posterior border of the head, the commissure could be observed a. 

* ^Uifehowskv iron hacmaloxyliu material the neurones are decplv 
stainiil V differentiation of such cells into nucleus and evtoplasm 
is however impossible. Either the whole neurone is yellow or it l- 
stained blue black. The ganglionic cells appear to he of thiee t>i«* . 
S of them are bipolar lmt what look like umpolar and multipolar 

ones are also met with (PL X, fig* Mg,)* 
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Compared to the maturing proglottides (PI. XI, fig. 1), the neurones 
in the early segments seem to be more eloselv packed together. Though 
in general there is no marked concentration of ganglionic cells iu any 
particular region of the nerve cord in a segment, occasionally cells are 
concentrated in particular regions, as for instance, near the posterior 
margin of the segments. Here unipolar and multipolar cells are iountl 
to be present. These cell aggregations do not, however, touch the 
posterior wall of the segment. Rarely aggregations are seen in the 
nerve cord about the middle of the segment. 

In some regions of the nerve cords unipolar ganglion cells dominate. 
They are thinner than the bipolar ones, but longer. The nerve coid has a 
yellowish appearance in Bielchowsky iron haematoxylin preparations 
due to the large number of brownish nerve fibrils. Some of the gang¬ 
lionic cells have a curved contour, one of the ends of the coll body touch¬ 
ing the lateral margin of the nerve (PI. XT, fig. 2, nc,). From this etui 
the fibre could be traced to the tissue or organ innervated. The fibre 
from the portion of cell body parallel to the nerve cord gets mingled 
with the other fibres. The fibres of some of the bipolar ganglion cells 
which are disposed lengthwise in the nerve cord could be seen leaving 
the latter at some distance. Binding cells are absent and therefore 
the nerve cords are loose in structure. Scattered ganglion cells are 
often found outside the nerve cord running parallel to the nerves, bet¬ 
ween them and the cuticle. The longest diameter of the nerves in early 
segments varies from 8 (i to 18 p, the body of the bipolar neurones 
measiue from 7 p to L5 p in length and 1-00 p to 3*3 p in width and 
the multipolar neurones vary from 5-17 p in length and 2-1 p,in 
width. In the early segments the main nerve cords do not give rise 
to nerve branches. Innervation is by nerve fibrils which leave the 
cords at irregular intervals. In the very early segments succeeding the 
neck region few of the organs are differentiated and one does not see 
the complicated tangle of nerve fibrils observed in maturing segments. 

It is surprising to find on examination of several series of sections 
that the number of nerves is always even, if not constant and varies 
from 32 to 42. The usual number, however, is 38. It will be observed 
that while dealing with the nerves of the neck and the very early seg¬ 
ments the same variation in number was mentioned. What strikes 
one in a transverse section is the constant occurrence of commissures 
connecting the nerve cords (Pl. XI, figs. 3, 4). This has actually the 
appearance of a circle of tangled fibres, the nerves forming knots in this 
circle. The most prominent commissure is at the hind end of each 
segment near the septum (PL XJ. fig. 5). 

The ring commissure appears to be formed by fibres from one nerve 
cord passing on to those on either side of it. The number and com¬ 
plexity of these ring commissures increase with the maturity of the 
segments, and in a mature segment itself the circular commissures are 
more abundant in the posterior half. The plate commissure at the 
posterior end of the segment is formed by a meshwork of fibrils. The 
meshwork is loose in the middle segments and compact in the later 
and mature ones. The lateral margins are strongly salient or imbri¬ 
cated and overlap the anterior end of the succeeding segment. There¬ 
fore the nerve cords occur at different depths from the cuticular margin 



1941.] iVT. K. Kubramaniam : Cestode Parasites of Fishes. 


275 


in different regions of the same proglottid. At the anterior end of 
each proglottid there appear to be very few layers of subcuticular cells 
between the nerve cord and the cuticle, and passing backward they 
have a deeper disposition especially near the posterior margin. Near 
the imbricated edge one bundle of fibres leaves each of the nerve cords 
to the cuticle at the level of the posterior plate commissure (PI. XI, 
fig. 6). Nerve cells are not found in this branch which appears to cor¬ 
respond to the marginal nerve described by Tower (1900). This nerve 
does not proceed even half way up the segment but its fibres separate 
fan-wise and come into contact with the sense cells lying midway bet¬ 
ween the nerve cords and the cuticle iu the subcuticular layer. Due 
to the salient posterior margin the septa between the segments are 
not exactly transverse but are semi-circular. In sections therefore 
we see only portions of the plate commissure (PI, XI, fig. 5, pc .). 


Tmct-jhu. 2.—A 



diagrammatic representation of the nerves and commissures in a 
mature segment of Tylocephalwn dierama Shipley & Homell. 

?/., nerve cords; pc., plate commissure; re., ring commissure. 


Nerves in the Mattoe Segments. 

As the generative organs mature and the segments increase in size 
and thickness, the nerve cords, which had their longest axes disposed 
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in a radial dirod ion in transverse sections, become thinner, lose their 
oval shape, and assume an irregular appearance. Kven the thickness 
of a nerve cord varies from region to region in the same segment. 

Binding cells are absent and most of the ganglion cells are bipolar. 
Multipolar cells are present but unipolar ones are scarce. The mea¬ 
surements of these cells fairlv agree in their range with those in the early 
segments. Here also very huge ganglion cells, 17 g by g, are occa¬ 
sionally met with. In Bielohowsky iron linematowlin preparations 
the ganglionic cells stain blue black, and in many longitudinal sections 
single ganglionic cells lving outside but parallel to the nerve cords, 
may bo observed. 

From Vom Bath preparations it appears that the nuclei of multi¬ 
polar ganglion cells are almost round and have a diameter of 2*0 g. 
The round nuclei of bipolar cells measure 0*83 g to 1*66 g and the oblong 
nuclei of the large bipolar cells G*G g by 4-2 g. 

In Jliclchowsky preparations the nuclei of the neurones are dark 
brown while the cytoplasm is yellow. The nucleus in bipolar cells 
is slightly oval, and the biggest measures 2*0 g. The biggest unipolar 
ganglion cells is 10 g long and 1*7 g wide. The aveiage size of nuclei 
in multipolar cells is 2*5 g. 

Text figure 2 is a diagrammatic lepresentaiion of the arrangement, 
of the nerves and commissures in a mature segment. 


Innovation of t»us Various Organs. 

li will be seen from the foregoing account that the nerves form 
a cylinder enclosing the various organs in the medulla. Separate nerves 
to groups of organs or tissues were not obsened and each organ is inner¬ 
vated by uervo fibrils having their origin in different* nerve cords lviug 
in the same sector containing the organ. Jn order to give a clear idea 
of the mode of innervation 1 shall describe first the distribution of nerve 
fibrils to the ovary. 

(a) The Ovary *—The ovary is a globular organ, [ Q to ‘ as lorn* as the 
mature segment, occupying the hinder end of the segment. It is really 
composed of two lobes which lie touching each other. The bilobed 
appearance, however, is very marked in the centre of tho organ where 
I lie two lobes are caved in to lodge the shell gland. The organ is com¬ 
posed of radiating acini which differ iu sue among themselves. Owing 
probably to the removal of fat in the oocytes, during fixation and dehy¬ 
dration, these acini show oidy irregular scattered nuclei inshlc, which, 
with bits of cytoplasm sticking to them, represent the oocytes. 

Plate XI, figure. 7 is a longitudinal section showing the fibres leaving 
one of the nerve cords. A number of separate fibres leave the nerve 
coni near the junction between two acini and ninumg along the junc¬ 
tion either terminate in the acinus itself or pi weed to the tissues and 
organs in the interior. As the nerve fibrils seem to take a wavy course 
and as there is a mingling of the fibres havinu their origin in different 
nerves or different portions of the same nerve, very few of the fibres 
proceeding to the inner regions could be traced along their entice course. 
Though no ganglionic cells occur iu the posterior plate commissure, 
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yet in longitudinal sections nerve fibrils could be neon leaving the com¬ 
missure and running between two acini. 

Plate XI. figure 5 is a transverse section from a l>ielc!m\vsk\ prepara 
tion. It shows the fibres leaving the various nerve cords and I heir 
course in the ovary. In the dorso-ventral space between the two lobe*- 
of the o\arv large numbers of fibres nun be seen proceeding towards 
the middle. These fibres start from nerves lying near that region. 
The fibres from the nerves not directly above the space between the 
two halves of the ovary take a curved course and me joined bv fibrils 
from the nerves lying just above it 

(6) The Testicular Vesicles .—The above description makes it eas\ 
to understand the mode of innervation of the other organs, as it is iden¬ 
tical in all organs. 

The segments of the middle region of the worms arc packed with 
testicular vesicles: the vitelliuc glands and ovary have not, however, 
begun to develop. .Most of the testicular vesicles’show' fullv developed 
sperms, Plate XI, figure 8 from a Bielehowskv preparation shows how- 
irregular is the course of the nerve fibres from the nerve eords. The testi 
cular vesicles are matted over with nerves fibrils, which, are shown bv 
transverse sections, to arise from all the n mv i e >r U. 

Complex networks of fibrils occur also m regions where xtlelline 
glands and ovary develop later. In segments where the vitelline glands 
and ovary are well developed tire testicular vesicles are pushed m f» 
the middle owing to the development of the vitelline glands at the two 
sides. Some of these, testicular vesicles extrude their contents and 
then degenerate, and in a mu turn segment one of the testicular vesicle*, 
lying near the cirrus pouch is eousiderablv bigger than the others. 
Transverse sections show that those vesicles Iviug in the medulla are 
innervated by fibrils originating from the nerve cords lying in the same 
are as the vesicle. In main cases it was observed that the bundle pin 
reeding to the testicular vesicles was composed of tnanv fibres thomdi 
coming from different eords. ' ' 

(c) The Vitelline (Ifowls. After the completion of the spermato¬ 
genesis in most of the testicular vesicles, the vitelline glands begin to 
develop. In the mature segments they are well developed and massive 
and extend in some eases along the sides of the ovarv to the few acini 
which occur in almost all segments behind the m ary. * 

Plate XI, figure 9 shows the innervation of the vitelline glands. It 
a longitudinal section and shows the fibrils leaving a single nerve coni 
while Plate XI, figure 1 shows how fibrils from a number of nerve conks 
take part in the innervation of an aeinus. 


ISmnhk Ohuans. 

In deep impregnation* many of the fibrils leaving the nerve rim. 
m nerve cords seem to end near nuclei lying midwuv between the nerve 
CO* and the outolo The* nuclei appear to !,» II,,,*. „f , ],,, 
cell a. ,Uo»-npre VKm sly by BMuluinn (18115), Under uu oil innuendo,, 
hbnls from these nuclei could be soon taking a wavy course and ending 
u knob-like swellings on the inner edge of the cuticle. Irregular It 
cipitation of silver occurs on the cuticle in deep impregnation H u<nn 
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most cases lliese end knobs are indistinct. In light impregnations they 
could be seen as triangular or egg-shaped structures yellowish brown 
in colour. Due to the wavy course of the fibrils from the sense cells, 
the whole fibril is not in the same plane and lienee more than one photo¬ 
graph is required to show the fibril connections of the sense cell to the 
nerve ling on the one hand and the cuticle on the other. Plate XT, 
figure 10 shows tins relation. The eytological structure of the sense 
cells is not very clear. Fibres going directly to the cuticle without any 
contact with sense cells have also been observed. 

Disc’ussroN. 

In order to compare the nervous system of Tijlocephahnn diorama 
described above, a knowledge of the systematic position of the worm 
is essential. Tglooophalum possesses a typical CVelophyllidean head, 
but the genitalia resemble in arrangement those of the Tetraphyllidea. 
This mixture of the Tetraphyllidean and Cyclophvllidean characters has 
led to its being included in either of the above orders. Meggitt (1924) 
and Full mum n (1930) included Tylocepftahnn in the order Tetraphyllidea, 
and separated the Cyelophyllidea from all the other orders on account 
of the compact and unpaired nature of the vitelline glands. Southwell 
(1925) on the other hand included it among the Cvclophvllidea arguing 
that if the globular portion of the head in Tt/locephalum has arisen as 
a result of the fusion of the bothridia one might also assume +hat a 
similar process has occurred in the whole of the Cyelophyllidea. The 
various species of the genus itself show variation. In Tt/locephalum 
diorama the vitelline glands occur as two massive organs whose acini 
extend on either side up to the anterior end of the ovarv, and in many 
cases even to the posterior end of the segment. Put in T. uarnah the 
vitelline glands are single and very small and placed behind the ovary. 
From the above it would appear that Tt/locephalum may possibly be 
a connecting link between Tetraphyllidea and Cyelophyllidea. 

Cohn (1900) 1 as a result of his researches concludes that the primi¬ 
tive form of the nervous system which must have governed the common 
ancestors of Cestodes should have been an irregular network traversing 
unbrokenly the entire body of the Cestodes. He states that in all the 
Cestodes studied by him the two main longitudinal stems have already 
been differentiated and therefore considers the nervous system of Iigula 
as the simplest of the extant typos. LigvUt and Sehlstocephalvs have 
two main longitudinal stems and a much larger number of longitudinal 
nerves than any other Cost ode. The main reason for the belief that 
they occupy the lowest position is that all the longitudinal nerves- the 
two main ones excepted are exactly similar and without any secondary 
differentiation, Cohn argues therefore that the meagre adaptation of 
these animals to intestinal parasitism is the cause for the absence of 
any differentiated development in these animals, and this seems to be 
substantiated by the insignificant development of the sucker grooves 
and the resulting simplicity of the scolex innervation. 

a My thanks are due to Mr. N. T. Mathew, M.Sc., for help in translation of the 
pa)wax 
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It will be seen that the nervous system of Tyloeup/utlutti is more 
primitive than that of Ligula and Hchiotocephalus. The brain is a nip- 
shaped plate from which arise 32-1-2 nerves. As in Lu/uln and Schi. s*- 
tocephalus there is an irregular mesh work of nerve fibrils at the very 
anterior end of the proglottid chain, though further behind the meshes 
have differentiated themselves into ring commissures. but (Alin's 
explanation that the primitive nature of the nervous system of Ligula 
and Hchistocephalvo is due to their meagre adaptation to intestinal 
paiasitism does not hold good in the case of Tylocepltalutn. Develop 
ment of suckers on the head is a distinct adaptation to parasitism, but 
why Tylocephahnu has a simpler nervous system than Liquid is at pre 
sent inexplicable. The question whether the nervous system of Tylo 
cephahuu is the simplest in the polyzootie (Vstodes cannot also be an¬ 
swered until many more members of the different families of (Vstodes 
are investigated. As simplicity of arrangement of the nervous system 
does not indicate poor adaptation in Tylocephahnu it is likely that fur¬ 
ther exhaustive studies may alter entirely the present conceptions of 
the phylogenetic relationships among the various orders of (Vstodes. 


Summary and (Vnolckions. 

The nervous system of Tylwephalum tUermm is very simple in plan. 
The brain is not constituted by a system of ganglia but is plate like 
and the slight differences in shape observed in different examples are 
due to the various degrees of contraction of the head and myzorhynchus. 
Bundles of fibres proceed from the brain and get distributed at the 
anterior edge of the myzorhvnchus. Then* are large and small ganglion 
cells in the brain. Thirty-two to forty two nerves, all of the same 
thickness, run through the length of the proglottid chain, A mesh 
work of nerve fibrils connecting the nerve conls is present at tin* c.\ 
trerne anterior end of the proglottid chain but further behind the meshc** 
have differentiated themselves into ring commissures. The commissure 
at the posterior end of each proglottid is plate-like. The nervous sy* 
tem of Ligula and Schitfocephalus is supposed to be the most primi 
live as the insignificant development of the sucker grooves in these 
animals indicates a poor adaptation to parasitism. These animals 
have two main lateral stems and a far larger number of longitudinal 
nerves than any other (Vstode. In Tylocephaluut tfimwta all the nerves 
are of the same size, and therefore it is assumed that its nervous system 
is more primitive than that of the two above mentioned animals. A.s 
simplicity of arrangement of the nervous system does not indicate poor 
adaptation in Tylocephahnu as evidenced by the presence of suckers 
—it is likely that further exhaustive studies may alter entirely the pre¬ 
sent conceptions regarding the phylogenetic relationships among the 
various orders of CVstoda. 
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Kxi-LA NATIONS OP LETTERING IN PLATES. 

Hr., Brain ; cm.. Circular muscles; Ini.. Longitudinal muscles: nig. • 
Multipolar ganglion cells: inn., Margiual neive; n.. Nerve cord ; nc.. 
Nerve cells ; »/., Nerve fibrils; oa„ An Acinus of the ovary ; pc., Plate 
commissure; re., Bing commissure: sc.. Sense cells; ti„ Testicular 
vesicles. 
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EXPLANATION OF PLATE X. 

Fk.. I A hmuitutlnidl M>(tion showing the suboutunlai cniular and 
longitudinal muscles and the nerve cold Bielchowsky. 
lion llaematoxylm : , 636. 

Ek.. 2. A longitudinal section of the head show mg the biam. Vom 
Rath. Iron Haematoxvlm : X195. 

Flo. 3. A longitudinal section bhowing the brain and bundles of 
nerve fibrils to the tip of the nmorhynchus Bielchowskv • 
' 195. 

Fid. 1. A poition of the brain magnified to show the large ganglion 
cells. Vom Rath, lion Haematoxvlm : > 636. 

Fl<,. 5. A transverse section showing the brain and the iddiating 
lime fibrils. Bielchowskv. x288. 

Fin. 0. A transverse section showing the aiiangement of the small 
ganglion cells in the brain. Vom Rath. Iron Haema- 
loyvlm: 195. 

Flu. 7. A portion of the brain seen m Fig. 6. eulaiged. Vom Rath. 
Iron llaeniatoxvlin: /636. 

Fhs. H. A transverst 1 section showing the aimugement of the nerves 
m the dilated portion of the head. Bielchowskv: - 195. 

Fu.. 9. A longitudinal section showing the ladder-like connections 
between two adjacent nerve cords in the early segment®. 
Bielchoswkv. Iron Haematoxylin: ,*660. 

Fin. 10. A longitudinal section showing multipolar and bipolar gang¬ 
lion cells m the early segments. Bielohowsky. Iron Hae- 
matoxylin: x 63G. 





EXPLAN VTION OF PLATE XT 

Kid 1- A longitudinal section showing tin neive coid in a online 
segment Biele how sL \ lion 11 u>m ito\ vim Mid 

Fid U \ longitudinal section showing neive cells lying tians\eisel\ 
in I Ik net \ e coid Hide how sk\ fton H u m<ito\.\ liu 
hit. 

Kid 1 \ ti.rnsversc section ol (Ik nnturc Mgnient showing the 

nerve coids uni the ting coninnssiue Bielcliowskv 
\63C 

Fid. 4—A ti ansverse bection showing neive fib ills proceeding iiom 
a nerve cord to inneivate the vitelline glands and stnn 
tuie& m the medulla Biek how sh) A 660 

Fid 5 A tiansverse section showing the plate coimiussuie and the 
neive hbnls innen iting the acini ot the ovai\ Biel 
ellowsk> . 19 r > 

Km () V longitudinal section showing the liiaigmal neive Biel- 

(ho\\sk\ Will 

Fi<« 7 A longitudmil section showing the neivi (llnils hiving one 

ot the nerve couls foi tin innervation ot the acini of the 

ovai\ Bielcliowskv \<db 

Kit. 8 - A longitudinal section showing the auangement of neive 

fibnlfe in a segment m the middle ot the proglottid chain 
Bielchowsky >180 

Kio A longitudinal section ol t mature proglottid showing the 
bundles ot licive fibrils leaving one of the neive colds lot 
the inneivation ot the vitelline glands and the testiudai 
vesicles Bielcliowskv 219 

Kid 10- A portion ol a transveise section ol a mature segment show 
ing sense cells and fibrils from sense cells teiniinatmg m 
the cuticle, Bielcliowskv hM) 
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\h) Indian species of the Columbae 
(r) (General particulars regarding the 
Museum 

(d) General remarks 
(f) Acknowledgments 
III. Systematic Account 
(a) Indian species 
Pain. Treronidae 
Subfam. Treroninao 
Subfam. JDueulinae 
Pam. Columbidae 
Subfam. Columbinac 
Subfam. Macropygiinae 
Pam. Claravisidao 
Subfam. Geopelinae 
Subfam. Phabinac 
Subfam. Caloonadinao 


Ooluinbi 


\o skins in 


(he fndi.m 


(/;) Extra-Indian species 
Pam. Treronidae 
Subfam. Treroninao 
Subfam. Ptiliwopinne 
. Subfam. Duculinae 
Pam. Golumbidae 
Subfam. (Jolumbinao 
Subfam. Macropygiinae 
Pam. Clara vuudao .. 
Subfam. Geopelinae 
Subfam. Phabinae.. 
Subfam. Geotrygoninac 
IV. References 


V. Index 


1. Ti'ORLWOU]). 


PAtIK 

2S1 

282 

283 

281 


2b(i 
28!) 
21 H ) 
21)0 
21)0 
21)2 
21)2 
200 
210 
210 
212 
2M 
311 
215 
217 
210 

250 

:i;»o 

2r»o 

:i5i 

25;> 

252 

251 
Ht'i.’i 
!{.)■> 

:!.•(! 

:ir»i) 


The bird skins in the collection of the Museum of tlu> Ysiutio Society’, 
which formed the nucleus of the Indian Museum collection of birds, were 
listed by Edw«rd Blyth in his well known Catalogue of (ho Hinltt in lho 
Mumnn of the Axiatk Sooioly of Benya I in 184D. Subsequent to the 
foundation of the Indian Museum this bird collection grow enormously 
as a result of the disinterested but devoted labours of a number of dis 
tinguished ornithologists in the country• their names are given in the 
list published by Solater in his account of the India Museum collection 3 . 
In addition, a number of skeletons of birds, a small collection of bird 
eggs, and a few nests, have been added to the collection from time to 

l All collections in. the Museum of the Asiatic Society of liengal, ('uleuttu, new 
formally transferred to the authorities of the newly constituted Indian Museum uliout 
1885, though the building of the Museum was not completed till 1K75. 

’Mater, \V. L., Tin* (0) IV, pp. 60-71 (1802). 
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lime. . On the foundation of the Zoological Survev of India in 1916, 
the bird collection, together with all other collections in the Natural 
History .section, including Fthnology, were transferred to the Director, 
Zoological Survey of India, and have been under his charge since that 
date. 

The large collection of bird skins, however, remained almost entirely 
uncatalogued, except for being serially entered in a number of accession 
jousters as the skins wort received and identified. 

The only published catalogues of thi c collection arc the following 

(!) A List of Bints' Eggs w the Indian Museum, Calcutta, (Author 

not given) 1st edition: 1890. 2nd edition: 1891. 

(2) A List of Type-specimen ft in the Indian Museum Collection 

and a Brief History of the Collections as a whole , by W, L. 

> Relator, Ibis (<>) TV, pp. 69-71 (1892). 

(3) List of Birds in the Indian Museum, by F. Finn 1 : 

Part T (1901)-Families : Corvidae, Paradiseidae, Ptilo- 
norhynchidae and Crateropodidae. 

Part IT (1905) —Families: Pittidae, Dicrnridae, Certhiidae, 
Regulidae and Sylviidae. 

The bird collection in the Indian Museum at present consists of 
nearly 27,000 registered and a few hundred unregistered skins. Out¬ 
side workers are naturally handicapped in th* study of the Indian birdb 
owing to the absence of anv information regarding the collections in 
the Indian Museum. This is particularly unfortunate, as the Indian 
Museum collection, in «o far as the Indian birds are concerned, is pro- 
bablv only next to the collection in the British Museum both in regard 
to its size and importance. Unfortunately this state of affairs could 
not be remedied, as ever since Mr. Frank Finn’s retirement from the 
Indian Museum staff in 1901 no suitably trained officer lias been in 
charge of the Biid (‘oiledion. In 1939, Dr. M. L Roonwal was appoint¬ 
ed as a probationer to look after the collections of birds and mammals, 
and soon after his appointment, it was decided to make a start by 
preparing an up-to-date catalogue of the collection. The first part of 
this Catalogue- on Colimilme or Pigeons and Doves, which Dr. Roonwal 
has prepared is now issued. Catalogues of the other orders will be 
prepared and published as and when ready. 

The collection of birds in the Indian Museum is, as noted above, 
fairly large, but it is not fully representative of all the species found in 
India. Several species are either totally unrepresented, or only a few 
badly preserved skins are available. J take this opportunity of request¬ 
ing worker 1 all over the country to help us in filling up +he lacunae in 
the collodion of India’s National Museum of Natural History. The 
desiderata in rcuard to Pigeons and Doves are listed on pp. 288, 289, 
but any specimens for increasing ihe collection and filling up the 
lacunae will be very gratefully received. 

Indian Muskum, 

Calcutta ; 
lfitli June, 1941. 

1 Only two partfe of the list were published. 


Raini Prashad, 
Director , 

Zoological Survey of India, 
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(a) f 'l tssmumo.v on this Colttmbih 

Owing to the structural uniformity of the Columbae, the classifica¬ 
tion of this order is not easy, and the various schemes of clasMliciition 
suggested have not found general acceptance. Salvador! lfUl), altei 
a studv of the Pigeons and Doves of the world, introduced the following 
classification which is, so far, the best available. 1 have adopted this 
classification, with such changes m family and subfamily names aw ate 
indicated by alterations in generic nomenclature-the new lamily and 
subfamily names are given within brackets. 


i) Salvador's classification. 


Old. COLUMBAE. 

Subord. T. COLUMBAE. 

Fam. (i) Treroniiue. 

Subfam. 1. TrEROXINAE 
Subfam. 2. PTJLOPODIXAU (modem 
Ptitaxopixae) 

Subtam. 3. CARVOVIlAaiSAU 
(modern DVOVUNAH) 

Fam. (li) Colombo) 4 ii. 

Subtam. 1. COU'MIUN I/;. 

Nil Warn. 2. Macropyuux u:. 
►Subtam. 3. EcTOP/yrrx i /<;. 


Fam. (m) Puristhskidm: (motimn 

ClAKAVlSHHLj ). 

,Subtam. J. XENAI DINAR- 
Subfam. 2. TURTPIUXAE (now 
mmged min ('oLPMltl \AE)» 
Sublarn. 3. (lEOPlAAINAIJ. 

Subtam. i PERlsTbiMNAD (mwlein 
('LARAVIMS IE). 

\subfam. 5. PiIAlilS \E. 

Subfam. 0. (tijornvtiOXlVAK 
Sublum. 7. f 1 a wen ADIS u: 

Fam. (u) (iomtiiUL 
Fam. (\) I)imiN( til mu;. 

Subord. II Dint. (KxtimM 


The following new names ltav<‘ to bo adopted for the reasons given 
below 

Ptilopodinae, based on genus Ptilojyus Strickland 1811 (not fcVhonhcrr 
1826), is changed to Ptilinopinae, based on aenus PlMpo/m Swainson 
1825. which replaces Ptilopub Strickland. Oarpopbaginae, based on 
genus Carpophaga Selby 1835, is changed to Duculinac, based on genus 
Bucuh Hodgson 1836, 'which includes Carpophaga Selby. Poristoridae 
and Peristerinae, based on genus Perintmt Hwainson 1827 (not Ha- 
finesque 1815), are changed to Claravisidac and (la ravish me respec¬ 
tively, based on genus Olaravi s Oberliolsec 1899, which replaces /Vm- 
tera Swainson. Turturinae, based on genus Tvrtur Selby 1835 (not 
Boddaert 1783) is given up being merged into Oolumbinae, as Tartar 
Selby, which was the sole genus in the subfamily Turturinae as used 
by Salvadori, is now merged into the genus tilreptopelia Bonaparte 
1855 belonging to the subfamily Columbinae 1 . Also see Peters 1937, 
for some changes in generic nomenclature. 

The revised classification of the Suborder Columbae as employed 
in the present Catalogue is given below. Families mid subfamilies 


1 The modem genus Turtur Boddaert 1783 (^CMropdht Botmparle 1855 ot Sal¬ 
vador*) belongs to the subfamily Phabiaao. 
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omirrinn witUin the Indian limits 1 are marked with a dagger (t), while 
all those represenknl in the Indian Museum collection are marked with 
an asterisk (*). 


Huliord. <<OW Ml! IK. 

KlUU. (I) 1 I TltUEtONLl) \ 18 . 

Suhtfim. 1 1 1 Tmi/io .\/ \ i /; 

SubUm. 2. 1 t*TlUNoriS Ui 
Nublam, 3. ' | DrvVMS'AK. 
Ka»». (n) 1 |('oi<iiMitii >vk 
N ublam. 1. *\<'ou \Utt\ i n. 
HuUlum.a. ' \M U'mPYtuix m 
Subfam. It. tit'TOPlNTlSAi! 


Kam. (in) 1 ICluiwisidap. 
Nublam. 1. Znn unis AN 
Nublam. 2. 1 \(iNovnui\ak. 
Nubiam. 3. ('lAKAVlsiXAN. 
Nubiam. 4. l f Pn [BINAll 
Nublam. 5, diKoTHYUOSlN AN 
Nu bl a in. 0. |r 'j JjONN 1 1)1 NAN, 

K«m. (i\) (Joi rid w . 

I\un. (\) Didunci li i)\u. 


(ii) Other classifications. 

Refers (1937) lias combined t lie Sand-grouse (Suborder Pterocletes) 
and the Pigeons and Doves (Suborder Columbao) into the Order Colum- 
biiformes. The Suborder Oolumbne is further divided as follows- 

Klim, (i) liAiuiTDATJ ( Di di of Nalvadori). Extinct. 

Kuril, (ii) Colomu Idas. 

Subtam. l. Tunbon/nan ( Thhron I DAN of Nalvadori). 

Sublam. 2. dounuiiNAH (* t'ohv i/////>.ia; +Pkkistnju1)AN of Nalvudori). 

Subtam* 3. dorms an ( do rntUAN of Sal Midori). 

Subtam, 4. DtUFSCPLIN AN. ( DlUr VC( t MI)AN of Nalvadori). 

Peters's Trcroninae and Oolumbinae are large, unwieldy subfamilies, 
whieh it is preferable to divide further according to Salvation's sub¬ 
divisions which appear to be both natural and practical. 

Stuart linker (19 W 2N, p. 170) had adopted the following grouping for 
(he Indian species: 1 

Onl. COMIMliAK. Nublam. ». Dlwdunan. 

Knm, Oolumiiidu:, Subfam. t. (\iWNNADiSAN, 

Subfam. I, TuNROSlb AN. Subfam. 5. Pda III NAN. 

Subfam. 2. d NOFNhl l S AN, Stibium. U. PohUNBlNAB. 

The comparative importance of the subfamilies is here either over- 
or under-emphasized as the classification does not take into account 
extra-Indian subfamilies. 


(b) Indian sp noins of tun Columiian. 

The home of the Oolumbae (Pigeons and Doves, but excluding the 
Rapbidae) is the Indo-Malayan Region where they are found in great 
abundance and variety; both these features, however, tail off in the 
Australian Region. The Palaearctic Region (Old World) is poor in 
Oolumbae, and the New World still poorer. 

Of the 59 world genera and 84 L species and subspecies (including 30 
doubtfully distinct and 5 extinct forms) recognised by Peters (1937), 

1 By the term w Indian limits ” is meant the following area: The whole of India 
(politically ho known, including Gilgit and the North-West Frontier Province in the 
north to Capo Comorin in the south, and from British Balucliintan and Indian Mekron 
in the west to Assam in the cast); Burma south to Tenasserim; Ceylon; and the 
Andamans, tho Nicobar# and other islands in the Indian Ocean. These are the limits 
covered by the official Fauna of British India , Birds, 2nd ed., Vols. I-VUT (1922-30) 
by Stuart Baker. 
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there are represented within the Indian limits 10 genera and 59 species 
and subspecies—if Dendrophassa bidncta praetennissa (Rob. & Kl.) 
is regarded as distinct from D. b. bidncta (Jerd.), the number 59 would 
be raised to 60. If the genera and forms recognised by Stuart Baker 
(1928) are accepted, there occur within the Indian limits 18 genera and 
62 species and subspecies. The reasons for this difference are given 
below; it may be added that Peters is in many cases supported by 
Ticehurst (1930) who has given reasons for not including certain forms 
as Indian. 

Dendrophassa bidncta praetermissa (Rob. & KL).—This subspecies 
is admitted by Stuart Baker. Peters, however, docs not separate it 
from the typical bidncta. I have tentatively accepted praetermissa 
(but vide pp. 301-304). 

The Mowing three subbpecies are regarded by Stuart Baker as 
occurring within the Indian limits, but Peters does not include India 
within their range Columba lima Hina Gm., Blreptopelia turlur lurtur 
(Linn.) and Streptopelia senegalensis ermanni (Bonap.). 

Chaleo pimps indica maxima Hartert.--This subspecies from the 
Andamans was first recognised in 1931, and is accepted by Peters. 
Stuart Baker (1928) included the Andaman birds under O. i. indica 
(Linn.). 

For the Indian forms I have retained the 18 genera used by Stuart 
Baker, except Sphenocercus G. R. Gray 1840 which is replaced by the 
earlier Sphenvrus Swainson 1837. Table 1 below gives a list of Stuart 
Baker s Indian genera and their equivalent under Peters’s nomenclature. 

Tablk J. 

Generic names qf Indian Colttmbae as used bg Bluurt Baker (/,%&’) and hu 

Peters (1037). 

fcituart Bakor. I Horn. 


1. Crocopus Bonaparte 

2. Dendrophauba Gloger 

3. Tieion Vieillot .. 

4. B idreron Bonaparte 

♦’>. Sphenoceicue G. R. Guv ( 1840 ) 
0. Ducula Hodgson 

7. Muecadivora Mb}- 

8. Mymticivom Rcicbenbach 

4 ). Oaloeiun G. II. Gra^ 

10. Chalcophaps Gould 

11. Columba Linnaeus 

12. Ahocomus Blyth 

13* Iantho&ias Reichonbaek 

14. Dendrotreron Hodgson ,, 

15. Streptopelia Bonaparte 

16. Oenopopelia Blanford 

17. Macropygiu, Swainson 

18. Qeopdia Swainson 


Merged into Tier on VioilloL 
Buheron Bonaparte. 

Sphmurus Swainson ( 1837 ). 
^■Merged into Ducula Hodgson. 

Caloum G. R, Uraj. 

OhaU'ophupn Gould. 

|> Merged into Columba Liunaeus. 

[ Merged into Slreptopeka Bonaparte. 

Macroqygia Swainson. 

(Jeopcha Swainson. 
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The majority of the Indian Columbae regularly breed within the 
Indian limits. In a few canes, namely, Dendropluma pompadora chlo - 
roptcra (Blyth) an<l Janthocnas palumboides (Hume), although the birds 
most probably breed within the Indian limits, nothing is known of their 
nidification. ( r ohnnba Icnconota (jradaria Hartert has as yet been known 
as breeding only in the region around Gyantse (southern Tibet); no 
breeding records of it are available within the Indian limits, but it is 
not unlikely that the bird might be breeding near the borders of Tibet 
and Yunnan. Similarly, Geo pel ia striata striata (Linnaeus) is so far 
known to breed in the Malay Peninsula and further south, but no breed¬ 
ing records are available within the Indiau limits although the bird 
occurs in southern Tenasscrim ; it is not unlikely that a few breeding 
birds might, be found in southern Tenasserim. Of Htreptopelia turtur 
arenicola (Hartert) no authentic breeding record within the Indian limits 
is available. But reran capellci (Temminck) is a straggler in Mergui 
from the Malay Peninsula, etc., and is not known to breed within the 
Indian limits. Finally, Columba evermanni Bonaparte is only a winter 
visitor to India and is not known to breed within the Indian limits. 

The greater number of the Indian Columbae are resident and non- 
tnigratory although several species do undergo local migrations. The 
following 10 species and subspecies are migratory (apart from local 
migrations), some strongly so, others comparatively slightly: -Sphe- 
v urns sphen urus sphenurm (Vigors), M/pi slid vara bicolor (Scopoli), 
Columba Icnconota Icnconota Vigors, Columba Icnconota (jradaria Hartert, 

C ohnnba crcrsmanni Bonaparte, ('ohnnba pnlchricollis Blytli, Dendro 
treron Hodgson ii (Vigors), Htreptopelia tartar arenicola (Hartert), Hirepto- 
/niia oriel/lalis oricntalis (Latham) and Htreptopelia orienfalis tneena 
(Sykes). 

(c) GliNKliAh IKMtTWULAHS RRHMW1KO TIIK ('OLUMBAH SKINS IN VUE IN 1)1 AN 

Museum- 
(i) General. 

The Indian Museum collection of the Columbae consists of some 675 
skins of which 520 are of forms occurring within the Indian limits; the 
remaining 155 arc extra-Indian. All of these, with the exception of 20 
skins of foreign Columbae which could not be identified, are included 
in the present Catalogue. They comprise 28 genera and some 96 species 
and subspecies. Of these latter, 54 species and subspecies are Indian, 
6 (or 7) of a known total of 59 (or 60) being not represented in the collec¬ 
tion ; and the remainder are foreign. 

The skins in the Indian Museum are mostly rather old and represent 
most of the collection of the Asiatic Society of Bengal which formed 
the nucleus of the Indian Museum collection. Most of the skins and 
types listed by Blyth (1849) are available, although some have now 
become brittle and their colour faded. The donors who largely con¬ 
tributed towards the building up of the Museum’s collection of Columbae 
are mentioned below 

E. Blyth (1849, Catal. Birds Mus. Asiat. Soc. Bengal ); T. C. Jerdon 
(1848, a few skins from South India); V. Ball (1868, several skins from 



287 


1941.] M. L. Roonwal, : Catalogue of Birds. 

Bihar); Dr. J. Anderson (some shins from Upper Burma and Western 
Y unn an collected during the two British Expeditions to Yunnan during 
1868 and 1875 and described in 1879 in ZooL Results Two YunnanExpad., 
1868, 1875 ; also some skins from Tenasserim and the Mergui Archi¬ 
pelago, 1882); Capt. (later Major and afterwards Hir O. B.) St. John 
(1870, some skins from southern Iran); Dr. G. Henderson (several skins 
collected in the Punjab, Kashmir and Eastern Turkestan during For¬ 
syth’s First Yarkand Mission of 1870, and described in Henderson & 
Hume’s Lahore to Yarkand. 1873) : AV. T. Blanford (an excellent series 
of skins from Eritrea and Abyssinia collected during the British Abys¬ 
sinian Expedition of 1867-68, and described in his Obs. Grot. Zoot. 
Abyssinia , 1870; Blanford also presented sonic skins from Baluchistan 
and eastern Iran obtained during the travels of the Persian Boundary 
Commission, 1870-72, and described in lias ten* Petsia. Vol. II, ZooL <(* 
GeoL, 1876, by Blanford); Dr, F. Stoliozka (a large series of excellently 
preserved skins from Kashmir and Eastern Turkestan obtained during 
Forsyth’s Second Yarkand Mission of 1873-71 during which Stoliezka 
lost his life—-the results were published by Sharpe in *SW, Result* Second 
Yarkand Miss.: Aves , 1881); Dr. J. Scully (a tine collection of skins from 
Eastern Turkestan, especially from the neighbourhood of Yarkand, made 
in 1874-75, and described by him in St/. Feath. IY, pp. 41-205, 1876 ; 
and a smaller collection from Nepal made in 1878 and described by him 
in Str. Feath . VTII. pp. 339-342, 1879) ; Surgeon J. Armstrong (1878, 
a large and excellent series of skins from the Konkan Coast, especially 
Ratnagiri District and the immediately adjoining uicas 1 ); Dr. J. K. T. 
Aitchison (a few skins from the Afghani,stan-lran frontier collected dur 
ing the travels of the Afghan Boundary Commission of 1885, and dcs 
cribed by Sharpe in Trans. Linn. Soe. Lond. (2) V pp. 00-93, 1889; ; (\ B. 
Rickett (1890-91, some skins from Foocliuw in eastern China); Di.- 
Col. Dr. A. W. Alcock (some skins from the Pamirs, collected durinu the 
Pamir Boundary Commission of 1890, and described by him in 1898 in 
Rept. Nat . Hist. Results Pamir BmnuL f W///,); C. B. Antram (.several 
skms collected in about 1904 or earlier from the Sylhet Division in 
Assam); Dr. S. W. Kemp (a few skins collected in the Al>or country in 
north Assam during the British Abor Expedition of 1911-12. and des¬ 
cribed by Stuart Baker in Rev. lnd. Mas., VIII, pp. 280. 287, 1913); and 
Dr. S. C. Law (a few skins from Bihar collected in 1927). Apart from 
these, there are a number of skins from the Trivandrum Museum and 


^clatei (1892, ju 70) wrongly refers the Armstrong collection to the Malnlmr Coast, 
burgeon J. Armstrong, whu belonged to the* Marine fcSuney of IiuUa, collected exten¬ 
sively in tho Ratnagiri District and adjoining areas (portion,* of Havantvadi and Kolha¬ 
pur States) mostly during 1877-1878. An account ol his collections, as for as I know, 
was never fully published, but the collections were deposited in tho Indian Museum, 
Calcutta. The localities from which Armstrong’s Colon j hue skins came are: fcw Wag ho 
(«Vaghotan), “ Jbanasgaon ** (^Phanasgaon) and “Bhoura” or u Bhowrn M 
which is the name given on the labels, but cannot ho satisfactorily traced. I have identi¬ 
fied it with Bavda (town and taluk) in the Kolhapur State not far from the Ratnagiri 
Distiict-Kolhapur Frontier. Vidal (3880) in his list of fcjouth Konkan birds also utilised 
Armstrong’s list supplied by the latter; Vidal used tho name Bavda which must bo the 
same as ‘‘ Bhoura ,r or “ Bhowra ” used by Armstrong on his labels In the Indian Museum 
skins. Since the altitude given by Armstrong for u Bhoura ” varies from 1,500 to 2,1)00 
feet, he was probably referring to Bavda taluk rather than Bavda town. A report on 
the entire Armstrong collection of birds is under preparation and will bo published iu 
due course. 1 
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from (ho former Riddell Museum (Agra) ; others are labelled as donated 
by " Mus. (*1)11. Jaffa ” which I cannot locate; as h< Mus. roll.” 
which moans (ride Belnter, 1892, p. 71) that they wore collected by an 
official collector of the Indian Museum ; and finally, a few are presenta¬ 
tions or exchanges from foreign museums and societies. 

(ii) Type-speeimcns, 

delator (1892. p. 89) had stated that the types of (bur species, namely, 
i'rocopw s* riridifrons (Blytli), ('rocopus cldorigaster (Blyth), Qsmotreron 
chloropfera (Blyth) and Mm ropygia rufipennis Blyth, are present in the 
Indian Museum. Besides these (bur, I have found that the types of 
two others, namely, Museadirora aenea papilla (Blvth) and Streptopelia 
decaoeto stoliezlve (Hume), are also present. Some of the particulars 
given by Sclalor differ from mv conclusions, and are discussed under the 
species concerned. 

The following typos are present in the Indian Museum (Table 2) 

Table 2. 


Type-specimens of the Cohtmhae in the Indian Museum, Calcutta . 


Name. 

Nature ol iype-speoimon. 

Discussion on 

1. < ’rtiruj/tu, p/iornli'oi hitt\ i hitl'ilroll* 

(HI,Mil). 

Leetot\po; ami one 
nt\ po. 

p. m. 

i iihoi iii<'opt< iih <hlwimitilir 

(UUth>. 

Lodot.s pe: and two N\ il¬ 
ls pes. 

|». -MU. 

JL Ihmtropka sv* pow paths n v hi ora pit m 

(nb tip. 

Lt‘< tol,s po; and Unn* 
8s iiivpcH. 

I>. :!!>!). 

1. Mnmtdima at nett puhilta (Blyth) . 

llolotypo; and one Syu- 
type. 

p. 314. 

*>. 87 rtplaptlia tit motto s tolir.hu (II time) 

Hoiots po ,. 

p. 351. 

(L Manopyqia lufipnuiis Blytli 

Bedotype; and tsvo Syn- 
lypeM. 

p. 343. 


(iii) Indian pigeons and doms unrepresented or poorly represented in the 

Indian Museum. 

The number indicated within the square brackets gives the number 
of skins present: 

1. Dendrophassa pompadora pom pad ora ((Smelin) l Nil 1- 

2. Dendrophassa fulmeollis futviroltis ( Wagler) [Two]. 

8. Dendrophassa bieincta leggei (Hartert) -[One], 

4. Dncula hetdia badia (Raffles) ~[OneJ. 

{>. Ducuh badia griseicapilla Walden -[TwoJ. 

(1 Mmeadiwra aenea aenea (Linnaeus) —[TwoJ. 

7, Museadimra mica insnlaris (Blyth)— [Nil]. 

8. Columba leuconota gradaria Hartert—[Nil]. 
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9. Columba torringtoni (Bonaparte)—[One]. 

10. Columba pulchricollis Blyth—[Nil]. 

11. Jaiithoenas pahunboides (Hume)—[One]. 

12. StreptopeUa chinensis forresti Bothsckild—[Nil]. 

13. Streptopelia chinensis ceylonensis (Beichenbach) - |T\voJ. 

11. Streptopelia decaocto xanthocychis (Newman)—[One]. 

15. Oenopopelia tranquebarica murmensis Hartert —[Two|. 

16. Macropygia ruftceps assimilis Hume- -[Nil]. 

17. Chalcophaps indica maxima (Hartert) -[Two|. 

18. Chalcophaps indica rohiusoni Stuart Baker -|Two|. 

(d) CffiSBiui, nnujriKs 

Nomenclature.—In regard to generic and specific nomenclature T 
have followed Stuart Baker (1928) for the Indian species. Regarding i lie 
non-Indian species, I have, as far as possible, followed Peters (15)37). 

Measurements. - All measurements have been taken on dried museum 
skins, except in a few eases indicated in the text where the original 
“fresh” measurements indicated on the labels arc given. Doubtful 
measurements are given within round brackets, while the measurements 
of juveniles are enclosed within square brackets. The following measure¬ 
ments are given for most skins : - 

Wing (W.): From the bend of the wing to the tip of the longest 
primary with the quills flattened out. 

Tail (Tl.): From the base of the central tail-feat hers to the tip of 
the longest tail-feather. 

Tarsus (Tr.): From the tarso-melatarsal joint, to the metatarso 
digital joint (base of the middle toe). 

Cubnen ((h) : From the base of the exposed eulmen. including cere, 
to the tip. This is the method adopted by Stuart Baker in I lie Faun. 
Brit. Ind., Birds (2nd ed.) I, 1922. The “eulmen” thus measured 
differs from the “ bill ” of some writers, the latter meusuremenl being 
taken from the junction of the bill with the skull to the tip of the bill. 

Localities. —The exact determination of the localities as indicated 
on the labels gave no end of trouble. For, in most eases neither the 
Province nor the District was mentioned, and the place-names, familiar 
enough to the collector, are often not to be found in the usual atlases 
and sometimes not even in the larger maps. In some east's the older 
spellings of places differ so markedly from the modern ones as to render 
their being traced in the gazetteers a most intricate task. Wherever 
possible I have checked the names from the maps and accounts pub¬ 
lished along with the report of a particular collection. In this way, 
it is hoped, that most of the localities have been correctly identified. 
In nearly every case I have given the Province and, where necessary, 
the District, as demarcated to-day, along with the place-nunuss. 

Abbreviations used. —The following abbreviations have been used 
throughout: 

_ <f, $—Male and female respectively in which the sex was presumably 
originally determined by an examination of the gonads, since it is clearly 
indicated on the original collector’s label or in the Indian Museum 
registers. Many of the older specimens bear the mark $; this has been 
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iulorproltMl ns i; \ and in muik* eases it 1ms been ])ossiblc to lost the 
accuracy <>f this interpretation b> reference to the plumage of the speci¬ 
mens. 

( I)* (V) and female respectively as determined by an examina- 

tion of plumage alone. The gonads wore not examined for the deter¬ 
mination of sex, as is indicated bv the absence of sexing on the original 
collector's labels or in the Indian Museum registers, 

C. Length of culinon. 

L. Total body length. 

Reg. No. Registered number of specimen in the Zoological 
Survey of India (Indian Museum), Calcutta. 

Tl. Length of tail. 

Tr. Length of tarsus. 

W. Length of wing. 

X, Length, along rhachis, of the. white tip of the left outermost 

tail-feather. 

(e) Ai'KNOWJjRDQMNNTb, 

I am deeply grateful to Dr. Baini Prashad, the Director, for ready 
advice and help throughout the preparation of this Catalogue and for 
his kindness in writing the Foreword. To Dr. S. L. Horn and I)r. B. N. 
Chopra I am indebted for kindly going through a portion of the manus¬ 
cript and suggesting useful changes. Dr. T. J. Job kindly read through 
the proofs for which l am indebted to him. Finally, to the late Dr. (laud 
B. Tice hurst* I owe a debt of gratitude for critically reading through the 
whole manuscript and giving me the benefit of his mature ornithological 
experience. As a result of his advice the Catalogue has improved in 
many ways. 

Home species and subspecies previously unrepresented in the Indian 
Museum have recently been acquired for the Museum through the 
courtesy of the following gentlemen whose assistance is gratefully 
acknowledged : Dr. 1\ E. P. Deranivagala, Director, Colombo Museum, 
Ceylon; Dr. F, N, Chasen, Director, Raffles Museum, Singapore; and 
Mr, C. M. lnglis. Curator, Natural History Museum, Darjeeling. 

UI. Systematic Account. 

(a) India n spe( 7 ns 

The following Indian species and subspecies are listed in the present 
Catalogue ■ 

TitnuomuAL. Dknorophahsa Ulog. 

VimiONiNAti IX pompudortt (Gmel.), p. 206. 

Ckocofus Bonap. JJ. p. phayrei (Bly.), p. 206. 

(J t phoenicoptmta (Lath,), p. 202. D. p. affinis (Jerd,), p. 297. 

0 . p. phoeniropterus (Lath,), ]>. 202. D. p. Moroptem (Bly.), p. 299. 

0, p. viridifrons (Bly.), p. 292, IX fulvicollis (Wagl.), p. 300. 

Cl. jt>. MoriQUbtcr (Bly.), p, 204. Z>. /. Ifuluicollis (Wagl,), p. 300, 


Ur. Tioohurst died on February 17,1041. 
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D. bicincfa (Jurl.), p. 301. 

D. b. biuncta (Jerri.). P- 301. 

J), b. leqqei (Hart.), p. 303. 

D. b. piaetennissa, (Rob. & Kl.)*. p* 303. 
D. remans (Linn.), p. 304. 

D. v . gi iseicapilla, (Schlg.), p. 304. 

Treron Vieil. 

T. curiirostia (Gmcl.), p. 303. 

T. c. nipalensis (Hods;.), p. 306. 

Butreron Jqn. & Pern. 

B. capellei (Temm.), p. 306. 

SrHENUErs Swain. 

8. apicauda (Biy.), p. 307. 

8. a. apicauda (Bly.), p. 307. 

8. aphenurus (Gould), p. 308. 

8. 8. aphenarus (Gould), p. 308. 

Duoulinjh. 

DrouLA Hodg. 

1). hadia (Raffl.), p. 309. 

D. b . hadia (Raffl.), p. 310. 

I), b . inaigni s Hods;-., p. 310. 

I), b. giiseicapilla Wald., p. 311. 

I), b . tuptftt (,Jeid.), p. 311. 

Musoadivori Holds;. 

31. amen (Linn.), p. 312. 

M. a. aenca (Linn.), p. 312. 

M . a. splvatica (Tick.), p. 313. 

M. a. pusilla (Bly.), p. 314. 

Mybisticivora Rcichettb. 

3/. bicolor (Scop.), p. 315. 

COLUMBIDAE. 

(JOLUAIBINAE. 

Col cm n a Linn. 

C. lima Ginel., p. 316. 

0.1. negheta Hurao, p. 316. 

C. 1. intermedia Stricki., p. 318. 

O', rupebtru Pall., p. 319. 

C. r . turl'cstanica Buturl., p, 319. 

C. Uuconota Vig., p. 321. 

O . 1. Uuconota Vig., p. 321. 

C. evemnanni Bonap., p. 322. 

C. palumbus Linn., p. 323. 

C. p . ca8iotis (Bonap.), p. 323. 

C. elphimtonii (Sykes), p. 324. 

O', torringtoni (Bonap.), p. 324. 

Al&ogomtts Bly. 

A. punloett* Bly., p. 325. 
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rl ant noBN \.s Reichenb. 

J. palumboulcs (dume)> P- 326. 

Dendrotrero*. Hods;. 

I). hod<fsonii (Vis;.), }>. 326. 

Ntrkptoeelia Bonap. 

8. tartar (Linn.), p. 327. 

8. t. aruucola (Hail.), p. 327. 

8. ou cut alia (Lath.), p. 328. 

8. o. oiicnlalis (Lath.), p. 329. 

8. o. me nut (Sykes), p. 330. 

8. o . uqncolu (Tick.), p. 331. 

8. deraocto (Fnvald.), j). 332. 

8. d. decaocto (Pmaid.), ]>. 333. 

8. d. janthonjclus (N’owni.), p. 331. 

8. chnu risis (Scop.), p. 331. 

8. r. suttttensrt (Gmcl.), p. 331. 

8 . c. tiqrina (Temm.), p. 337. 

8. c . ceyloncnsis (Rcirhcub.), p. 338. 

8. wncqalensia (Liiun), p. 339. 

8. s. vambaycHMi (Ginel.)* p. 339. 

Oenopopu/k Blank 
O. ftamjucdnnica (Heim.), p. 310. 

0. t. tranqinharira (Herm.), p. 310. 

0. f. munnmsis Hart,, p. 311. 

(). I . hawilis (Temm.), p 311. 

M WmWUUSMU 

Maohopm.ia Swum. 

J/. anvhaU (Wa»*l.), p. 312. 

*1/. a. tamlia (Blv.), p. 313. 

M. rujipvnni* (Bl>.), p. 313. 

Clara\ ismuj. 

(tttoi'UMNM'i 

Gbopelia Swain. 

O', bhiata (Liun.), p. 314. 

O', a, striata (Linn.), p. 315. 

Pit Amu AH, 

ClIALOOPlTAPS Goilhi, 

C'. hid ica (Linn.), p. 345. 

C, u indiva (Liun.), p. 345, 

G. i . mavivm Hart., p. 347. 

G. i. rdbineoni Stu. Baker, p. 347. 

Oalosnadtnau. 

Calobkas Gray* 

G. nicobaricu (Linn.), p. 347. 

O . n. nicobarica (Linn.), p. 348, 
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Family Tkkrojudag. 

Subfatn ily Tamms is a h. 

Ocmis Crocopus Bonaparte. 

Crocopus phoenicopterus (Latham). 

The genus ('rocopus contains a single species, (!. phoenicopterus, with 
four subspecies as admitted by Peters (1937, p. 2B); of these, three occur 
within the Indian limits. 


Crocopus phoenicopterus phoenicopterus (Latham). 

(The Bengal (liven Pigeon.) 

I7!K>. Cnhwilin j>liuinim/tli w, Latliam, Index Oni. II, |). ,">07, No. IS. (India.) 

184!). 7 >nw ( Trtran) phonricoplcra, Btytli, ('nfol. Mu ft. AmuL Soc , Kenya! f 
p. 229, No. 1.1H4. 

la^H. ('m'oinw pkotttiroptvitth photnicopUrun, Stuart Baker, Faint. Krit . Ind, s 
Bird* (2nd ed.) V, p. 181. (liUthamV type-Locality wrongly quoted 
as “ in insula Kimeo ”.) 

1037. T rerun phtnnieuptem phx'iueopti w, I View, (%t'klht Bird# World iU, 
P* *3. 

Vmupm phoenfropferus phoenieopterus <s represented in the collec¬ 
tion of the Indian Museum by the following skins: 



Remurks. Nos, 26460 and 26461 were listed by Blyth (1849, p. 229, 
Nos. 138 4A and B respectively). Nos. 24564 ( { J0 and 24565, ?, both 
from South Hylhct, Assam, arc rattier small l)irds (wing: 174-176 mm.), 
but, another from the same locality is larger. Three Assam birds recorded 
here, viz.. Nos. 245(54, 24565 and 3935, distinctly belong to phoenicopterus, 
but No. 24583 from South Sylhet appears to be intermediate between 
phoenicopterus and viridifrons ns is shown by the upper tail-coverts 
tending to bo grey rather than yellowish olive-green. 

Distribution . Northern India from the southern base of the Hima- 
lavas east to Assam, south to central India, Bengal and southern Assam ” 
(Peters). 
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Crocopus phoenicopterus viridifrons (Blyth). 

(The Burmese Green Pigeon.) 

1840. Treron viridifrons , Blyth, Journ. Asiat. Soc. Benoul X. IV, IH. 2, p. 849. 

(“Tenasserim provinces’’—Mersjui, S. Burma, vide below.) 

1849. Treron ( Treron) liridifrons , Blyth, Catal. Birds Mua. A nidi. Bor. liev>Mi< 
p. 228, No. 1383. . 

1928. Procopus phoetiicopterus viridifrons , Ktuait Balter, Ftun. lint. Inti.) 
Birds (2nd od.) V, p. 183. 

1937 Treron phocnicoptera liridifrons , Peters, Check-Hat Birds World HI, 
p» 23. 

Crocopus phoenicopterus viridifrons is represented in the collection 
of the Indian Museum hv the following skins : 


Measurements (mm.) 


J 

M\ltkvlna (Buima). . 

Mar. IS, Is07 

3 

Burma 

1 

3 

Burma. .. 

1 HI 15 

3 

Tam Hone fT T pper 

Bin ma) 

Fell. 0, 18I1.S 

? 

•‘Tontine” -Tsimlne 
(Cpl>er Burma). 

Dee. 20, 1s70 

3 

Mnymyo (Cppor 

Burma). 

Nov. 2, 1S!)0 

f?V) 

Yatsnuk (Shan States). 

Jail. ir>, 1000 

<0 

Arakan (Burma). 

(0 

(t) . 

Meijiui (Tenasserim. 
Burma) 

ls|« 

VO 

MpwuI (Tennsserim, 
Burma). 

IS IB 


Collet 

i*tur 

or Donor. 

Cnpt. i: 

1. But- 

tinner. 


I)r. Williams. 

i l)i. Williams. 

Dr. .1 

\ inlet- 

son. 


Dr. 

\ntler- 

son. 


Col. e.' 

r. Bin- 

ulium. 


Col. C.' 

l\ Bln- 

tsliam. 


M Mins. ( 

['oil.” 

Bov. ,1. 

Bailie 

(Aslat 

. Sue. 

liemja 

1). 

Ke\. .1. 

Bar lie 

( \ Hl««t 

. Sue. 

Beiuml). | 



Re marl's. —Nos. 26485 and 26486 bear identical labels as follows: 
“Type No. 1383, Crocopus viridifrons Blyth, Mergtii, Rev. J. Ibirls*, 
1846, A.S.B." On the outer paper wrapper of each specimen is also 
written: “Type of sp.”. ’They are thus the two specimens recorded 
by Blyth (1849, p. 228, No. 1383, A, B). Presumably, Blyth (1845, 
p. 849) originally described his bird from one of these specimens. Mince 
it is not possible to determine which of those two specimens is Blyth's 
type, they must be regarded as the Syntypos; of these, I select the 
better preserved specimen, No. 26480, as the Lectotypo. 

Type-locality.- Blyth (1845. p. 849) had stated that his birds came 
from the “ Tenasserim provinces ”, which in those days included a 
considerable portion of Burma from about 19"N. to l(V’N. latitudes. 
Since Blyth’s birds actually came from Mergui, this place becomes the 
type-locality. It may be added that there seem to be no other records 
from as far south as Mergui- Oates’s (1883, p. 307) southern limit, was 
Moulmein, while Hume (1888, p. 290) gave it. as northern and central 
Tenasserim. 

Distrilnitiou. —“ Burma, northern Tenasserim and northwestern 
Siam ” (Peters). 
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Crocopus phoenicopterus chlorigaster (Blyth) 1 . 

(The Southern Green Pigeon.) 

1813. Vlnatjo chlorigaster, Bljth, Joimt. Aval. Hoc. Bengal XU, Pt. 1, p. 167, 
foot-note. (No lo<*aIit> Southern India by Blvth, Ann. Mag. Nat. 
JIht. XIV, p. 110, 1814: restricted to Salem District, Madras Presi¬ 
dency, by Whistler & Kinncar, Jotrrn. Bombay Not. Hist. 8or. 
NXXVIH, p.C>72, 193(5.) 

1840. Treran. (Treran) chlongastn\ Blytli, Vatal. Birds Mas. A vat. Hoc. Bengal 
p. 220, No. im 

1028. Crocopus f phoenicopterus chlorogastcr , Stuart Baker, Faun. Brit. Ind 
Birds (2nd od.) V, p. 184. 

1037. T reran phoeniaqdcra chlorigaster , Peters, Check-list Birds World III, 
p. 23. 

Crocopus phoenicopterus chlorigaster is represented in the collection 
of Hie Indian Museum by the following skins: - 


lieu:. 




('oUector 

Measurements (mm.). 

No. 



1 "ill w » 

or Donor. 

W. 

Tl. 

Tr. 

C. 

8080 

tj 

Cawnporp (U. 1*,). 

Dee. 2K, 1800 

K. Back. .. 

185 

(120) 

27 

18 

8010 

* 

(j 

Cawnpore (IT. I‘.). 

Oct. 25, 18(50 

K. Buck. .. 

185 

120 

35 

18 

sum 

A 

o 

Cawnpore (U, I 1 .). 

Oct. 25, 18(10 

H. Buck. .. 

1S7 

120 

20 

17 

8043 

.f 

Cawnpore (U, L\). 

Oct. 25. 18(50 

K. Buck. .. 

188 

121 

30 

18 

8011 

.f 

Cawnpore (U. l\). 

Oct. 25, 18(50 

N. Buck. .. 

17(5 

113 

25 

11) 

30l*» 

V 

Cawnpore (If, l\). 

OH. 25, 18(50 

Ii). Buck. 

172 

107 

(32) 

IK 

8012 

(?) 

< 'awnpore (IJ. 1*.). 

(?) 

H. Buck. .. 

185 

107 

.)<> 

1(5 

JIOfiD 

h 

> 

Agra (If. 1*.). 

Mar. 13«s .. 

"Riddell Mick.” 

185 

1 is 

30 

1(5 

2008 

JL) 

Agm (U. I'.). 

Mar. 180s .. 

"Riddell Mus" 

(182 

122 

20-5 

1K| 

805ft 

it 

IUjid(a)ra (C, l».). 

(?) 

Mr. W. T. Bin Il¬ 
ford. 

J87 

110 

28-5 

10-5 

3001 

<?> 

N. M. Chanda !>.). 

Feh. 7, 1800 

Mr. \\ . T. 
Blnuford 

UK) 

•• 

30 

17-5 

8054 

(?) 

Nagpur (C. 1\), 

(?) 

Mr. W. T. 
Blmiford. 

102 

125 

28 

17*5 

8060 

<? 

H. H. Bcmr. 

Mar. 1870 .. 

Mr. IV. T. 
Blmiford 

177 , 

108 

28 

17 

8051 


TTdtpux (west Chota 
Nagpur, C. IN). 

Jan. 4, 1870.. 

Mr. \V. T. 
Blmiford, 

187 

121 

27 

17*5 

3052 

? 

Chota Nagpur, 

Nov. 20, 1808 

Mr. V. Ball. 

178 

107 ! 

27 

18 

8050 

(?) 

Chota Nagpur. 

Dec. 0. 18(58 

Mr. V. Ball. 

lv87 

110 1 

2(5 

OS) 

man 

<« 

u 

Burkul rH.(Chllka Lake, 
Orissa). 

July 1014 

Dr. 8, W. 
Kemp. 

181 

120 

25 

17 

25744 

9 

Near Ramanrh (Rancid 
mt, Dinar). 

Oct, 18, 1027 

Dr. H, C. haw. 

187 

Oil) 

27 

17 

8040 

V 

Manbhum (Bihar). .. 
s 

.) an. 1805 .. 

It. R. C. Boa- 
van. 

170 

110 

20 

30 

3048 

(?) 

Mauhhum (Bihar). .. 

(?) 

U. R. 0. Bea- 
van. 

100 

137 

2ft 

10*5 

3047 

(?) 

Manhlium (Bihar), .. 

Feb. 1805 .. 

It. H. 0. B ca- 
van. 

177 

305 

20 

10*5 


1 The original spoiling in chlorigaster. Several writers, including Stuart Baker (1928, 
». 184), have wrongly used chlorogaster. 













1941.] 


M. L. Roonwal : Catalogue of Birds, 


295 



H 



mm 

Measurements (mm.). 

Ren. 

No. 

sex. 


mm 

AV. 

TL 

Tr. 

(’. 

3919 

2 

(Juv ) 

Maiiblmm (Bihar). .. 

{>) 

“ Mas. (’oil " 

[ 183 

117 

27 

17 I 

5MV2 

(') 

Mhiibhum (Biluu). .. 

(?) 

“ Mil". Col! ” 

190 

125 

28 


39 11 

(0 

bhmhhlium (Bihar). . 

(?) 

Mi. V. Ball. 

185 

no 

27 

10 

lu.io 

(?) 

Singhbhum (Bihar). .. 

Dee 10, ISO" 

Mi V. Ball. 

187 

(ISO) 

28 

17 

m? 

(?) 

B.Jininiok (Biluu ?). .. 

(?) 

Mr. V. Ball. 

187 

118 

30 

20 

.1030 

(?) 

Baminiok (Bihar ?). .. 

(?) 

Mr. V. Ball. 

183 

111 

29 

1(K> 

3934 

(?) 

Damlniok (JBlhai ?). .. 

( v ) 

Mr. V. Ball. 

187 

123 

28 

18 

23707 
(Mount¬ 
ed in 
gallery.) 

? 

“ Palamnu border ” 

(Ranchi Dist., Bihar). 

Oct. 23, 1927 

Dr. S. O. Lhv. 

190 

(120) 


19 

11828 

3 

Fanasgaou (— Phanas- 
gtton, Katungiii l)ist., 
Bombay Pres.). 

Mar. l,\ 187s 

Sunt. •!. Vrm- 
stiontf. 

194 

123 

29 

18-5 

11829 

9 

Fanasgaou (= Phanas- 
gaon, Ratnaglrl Dlst., 
Bombay Brets.). 

Mar. 17, 1878 

Sing. J. \rm- 
itionu. 

175 

109 

28 

17 

llb30 

9 

“ Bhoura ” (•=• Bavda, 

2,000 ft., Kolhapur 
State, Bombay Pres.). 

Fob. 12, 1878 

Surg. .1. Ann- 

htlOllg. 

181 

122 

27 

17 

1S443 

3 

N. Bangalore (Mysore 
State). 

(0 

“ Mus. Coll,” 

1 S3 

122 

20 

17 

183*17 

n 

p 

N. Bangalore (Mvsolo 
State). 

(?) 

“ Mum. Coll.” 

179 

111) 

27 

•• 

18314 

i 

S. Areot Dint. (Madras 
Pres.). 

< v > 

” Mus. Coll.” 

173 

101 

20 

17 

18315 

■A 

J 

S. Areot DM. (Madras 
Pies.). 

(?) 

” Mus. Coll.” 

172 

99 

17 

is 

18310 

O 

S. Areot Dlst. (Madnib 
Pres.), 

(?) 

* Mus (’oil.” 

171 

(HO, 

2.) 

10 

20482 

(Lecto- 

iyi»c). 

(?) 

n 

(>> 

A siai. Six, 

Rental, 

197 

t 10 

30 

Is 

20483 

(Syn- 

type). 

n 

(?) 

(?) 

A iat. Sot 

Bengal, 

no 

IIS 

* ‘ 

Is 

20484 

(Syn- 

type). 

(?) 

(?) 

(?) 

A slat. Sot', 

Bengal. 

182 

111 

* * 

19 


Remarks. —Nos. 26482, 26483 and 26184 bear identical labels : “ Type 
No. 1385. Crocopus chlorigaster Blyth. No further history. A. H. 11.” 
Two of the specimens bear, in addition, the following partieulars: 
“Blyth, ,J. A. S. XTI, p. 167. S. India; rare in Bengal," On the 
paper wrapper of each of the three specimens is written, among other 
notes, the following : “ One of these is type.” No doubt, these are Urn 
three specimens which were^ listed by Blyth (1849, p. 229, No. 1385, 
A, B, C). A and B are males, while (7, “ from the vicinity of Calcutta 
1841-6)”, is female. It was presumably from one of those, three speci¬ 
mens that Blyth (1843, p. 167) originally described this bird; since 
Blyth’s'original specimen was a female, it was presumably No. J 38517 
of his Catalogue, but A and B cannot be placed, so that it is not possible 
to say which of the three Indian Museum specimens is No. J3HIX/, 
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Under these eircumstancles, I regard the three Indian Museum specimens 
as the Syntypcs of the species, and select the best preserved specimen, 
No. 26482, as its Lectotype. 

Sclater (1892, p. 86) listed only one type-specimen of chlorigaster , 
with the locality “ Near Calcutta ” and the donor u E. Blyth ”, f 
find nothing, either on the labels or on the outer wrappers of the skins, 
to support Sclater. Again, he wrongly gave Blyth’s name as Treran 
chlorigaster instead of Vina go chlorigaster. 

Prom the specimens in the Indian Museum, the following is indi¬ 
cated :—Specimens from Oawnpore and Agra in the United Provinces 
are intermediate in [damage between chlorigaster and phoenicoptcrus. 
While their breast and abdomen are yellowish as in true chlorigaster . 
there is a more or less clear basal band of yellowish-green on the tail. 
Only in one specimen (No. 3911, *, Oawnpore) is the tail ashv through¬ 
out as in chlorigaster . 

Similarly, in respect of tail coloration, specimens from southern 
Bihar (Singhbhum, Manbhum, Ranchi and ?Daminiok) and Orissa 
(Chilka Lake), are intermediate between chlorigaster and phoenicopterus, 
Discussing its distribution in the Eastern Ghats (Madras Presidency), 
Whistler & Kinnear (1936, p. 672) state that specimens from the Madras 
Presidency appear to be smaller than those from the central belt of the 
Indian peninsula (wing 182-181 mm., as against 203 mm.). Birds from 
the Ratnagiri District (Bombay Presidency), Bangalore and Arcot in 
the Indian Museum collection, however, are not appreciably smaller 
than North Indian birds as shown below : 

Wing (mm.). 


N . India (down to Iff 0 N, laf.). ] 

A. India (hi low IS' *V. tat,) 

It>0V : 

167-188 

‘too 

172-11) f 

4?? : 

172-187 

4W 

174-181 

6o? : 

177-196 

3 oY 

170-11)7 


Dislrilnttion . 4W All of the Indian Peninsula south of the range of 
p. phoen icoptera ; Ceylon 51 (Peters). 

Genus Dendrophassa Gloger. 

Dendrophassa pompadora (Gmelin). 

The species extends from Ceylon and India via Siam (not Malaya) 
and Cochin China to the Philippines and the East Indies. Peters (1937, 
pp. 15-17) recognises seventeen subspecies of which four occur within 
the Indian limits. i 

Dendrophassa pompadora phayrei (Blyth). 

(The Ashy-headed Green Pigeon.) 

1840. Treron (Treron) maldbarica (part), Blyth, ( i aial, Birds Mns, Asiat . & for. 
Bengal^ p. 229, No. 1389. 

1862. Osmotreron Phayrei, Blyth, Jovrn, Asiat . Noe. Bengal XXXJ, p. 344. 
(Toun#hoo, Burma.) 

1928. Dendrophassa pompadora phayrei, Stuart Baker, Faun, BnL Ind., Birds 
(2nd od.) V, p. 186. 

1937. Treron pompadora phayrei, Peters, Check-list Birds World III, p, 16. 
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Demlropliassa pompadora phayrei is represented in the collection of 
I,lie Indian Museum by t»ho following skins : - 


lies 

No. 

Sex, 

Uk\iIi1\. 

Onto. 

Colled or 

Measurements (nun ). 

or Donor. 

W. 

Tl. 

Tr. 

C. 

21581 

<J 

S. SvlliH (Vssam) 

(>) 

f B. Vntiam. 

140 

85 

23 

15 

5sOI 

? 

Ijamagootuw (Assam). 

(') 

('apt Butler. 

152 

102 

23 

11 

>‘)7 

<1 

> 

Aiakim (W. Bunna). 

(') 

“ Mus. Coll.” 

151 

101 

2 r > 

11 

2(451 

A 

) 

Viak.ni (\V Burma). 

IM I 

(’apt. .1, U. 
Abbott. 

U7 

02 

r» 

u> 

204 Vi 

u 

Vraknn (W. Burma). 

IM t 

cnpt.j. a. 
Vblmtfc. 

150 

05 

20 

14 

*»S04» 


Viaknn (W. Butina). 

(') 

** Mils. Coll.** 

150 

00 

23 

m 

si 35 

i 

Meet an (Ten.mserini, 
Buiina) 

Jan. IS. IS77 

Or J. 
Anderson 
(Teuashcrun 
K\ped.). 

U.t 

00 

22 

it; 

s131 


Meet an (Tonnsserlin, 
Bunna). 

Feb. s, I s77 

Or. 

Anderson 

(Tonassciim 

looped.). 

152 

03 

20 

14 

21227 

D 

(?) 

JuU 15, 1002 

<0 

110 

HH 

22 

17 


Remarks. Nos. 20451 and 20152 were listed by Myth (1849, pp. 229, 
230, No. 1389 J, B respectively). The spe(*imens are in poor condi¬ 
tion and the plumage is faded, but they can clearly he distinguished 
from I), p. affhiis by the ashy patch on ihe crown and the remnants of 
the orange patch on the forebreast. 

Distribution* “ Bengal eastward through Assam to Laos, south 
to Talcutta, Tenasserim, continental Siam and (Whinehina " (Peters), 


Dendrophassa pompadora affinis (.lerdon), 

(The (Srey-fronted Oreen Pigeon.) 

IH40. Vina go njjinis (f) t Jordon, Madras Jonrn. ML <f* 8c,i. .VFI* p. 13. (Wait 
coast of Indian Poninmila.) 

1845. Vimtgo mala banco (J), Jordon, Ittnstr. hut. Orn . Ill, ieUernrew to 
pl.-fil. 

1840. T reran (T reran) matutmrica (purl), (Uitul. Hi rtfs Mas. Amt. 8 tor. ties fiat, 
1 >. 229, No. 1389. 

1928, Dendrophassa pompadora a flinty Stuart Baker, Fa an. Hrit , fnd u Hints 
(2nd eel.) V, p. 188. 

1937. V reran pompadora a flint Peters, /'/ucblist Birds World 1IJ, p, 15. 


Dendvophassu pompadora ajfhiis is represented in the collection of 
the Indian Museum by the following skins : 


Hep. 


lineality. 


colloetor 

MiwurMivcita (nmi.). 

No. 

Sex, 


or Donor. 

W. 

Tl. 

Tr. 

4'. 

I1H32 


“ Bboum M ( Bavila), 
2,000 It., Kolhapur 
State, Bombay 

IhVS. 

Mar, i»S, I87H 

Hur#. J. \rm* 
Htronur, 

112 

10,> 

20 

tl 

fiflUO 

1 

“ Uhimiu *’ ( Bavila), 
2.5(H) It. 

Mar, 2s, 1S7K 

Snrj?. J. Arm* 
HtmiiK. 

117 

im 

i 

23 

15 





































m 


Records of I he I'ltd inn Museum. | Von. XLlll, 


Hpjj 


Locality. 

- . 

Date. 

Collec tor 

McdsurcinonD (nun). 

No. 

bfXi 

or Donor, 

\\. 

Tl. 

Tr. 

<\ 

i urns 

u 

44 Bhoura •* ( - Rnvda), 
2,5(H) (1. 

Mar. 28, 1878 

Sursc. J. Arm¬ 
strong. 

M2 

102 

21 

15 

JihJU 

* 

“ Bliourn ” ( Bavdn), 
2,000 ft. 

Mar. 30, 1878 

8ur«. J. Vrm- 
KironiA. 

110 

101 

23-5 

10 

J1S.M 

\ 

u 

44 Bhoura’* ( ll.mla), 
2,000 If. 

Apr. 11, 1S78 

Sunr. J. \rm- 
htrouuf. 

112 

101 

28 


11 MU 

A 

(Juv.) 

" Bhoura ” ( Bavda), 
2.5(H) [f. 

Mar. 20, 1878 

Sury. J. Arm- 
strom;. 

|133 

82 

2.1 

I0| 

11323 

V 

“ Bhoura’*(- Ba\dn), 
2,000 ft. 

Mar. 28, 1878 

Sury. J, \rm- 
stromr. 

1 15 

02 

20 

13 

11030 

V 

" Bliourn ” ( ~ Bavda), 
2,5(H) It. 

Mar. 28, 1878 

Surg. .7. \i ni¬ 
si rony. 

110 

OS 

25 

18 

i loan 

9 

44 Bhuurn *• (-=B»\da). 

Mar. 28, 1^78 

Sunt. J. \im- 
stiony. 

Sury. J. \im- 

HtlOUiJ) 

1 tl 

S3 

22 

M 

utm 

9 

“ Bhoura 44 ( - Bavda). 
2.0(H) it. 

Apr. 0,1878 

1 15 

102 

81 

18 

11835 

9 

“ Bhoura ” (- Bavda), 

2,500 a. 

Apr. 10, 1878 

Sun?. J. Ai lu¬ 
strous;. 

180 

02 

23 

12 

11320 

9 

(Juv.) 

“ Bhoura ’* (Bavda), 

1 2,000 ft. 

Apr. 18,1878 

Sury. -T* Arm¬ 
strong. 

[131 

80 

22 

151 

11088 

(Juv.) 

** Bhoura ’* (~ Bavda), 
2,500 ft. 

Mar. 20, 1878 

Hury. ,1. Arm- 
sttony. 

[130 

70 

21 

: 

181 

18120 


Shovaroy H ilia (Madras 
PrcH.). 

(V) 

W. Daly. 

1 01 

00 

21*5 

10 

23028 


Poiunud! (Travnnecnc). 

April 1805 

Trivandrum 

Mus. 

130 

07 

21 

15 


Remarks. No. 1114(1, f (juv.), hns no mnroon on (Ik* buck and is 
indistinguishable from the juvenile females, Non. 1IS2<> and 1108H. 
No. 1132(> in labelled only ns “ ” ; because of Hs small .size and the eon* 

d if ion of t.he feathers of the back I consider it as juvenile. 

The males and females of 1). p. ajfinis are very similar in ap|>caranco 
and size to those of D. p. phayrei, but the former subspecies oan bo 
distinguished from the latter by the following characters : (1) In afjmis 
the ashy patch on the crown, forehead and forencck is loss pure (being 
mixed with an olive-green tinge) and gradually merges into the olive- 
green of the hindneck and back instead of being more or less sharply 
defined as in phayrei. (2) The complete absence in affinis of the orange 
patch 'of the forebreast which is present, though sometimes very faint 
or even absent, in phayrei. (3) The maroon-chestnut of the back is dar¬ 
ker (having almost a purplish tinge) in affirm than in phayrei. (4) A 
fourth point in which the two subspecies differ needs mention. Stuart 
Baker (1928, p. 1815) mentions in the key to the species of Dendrojdiasxa 
that all the Indian subspecies of D. ponipadoru have the “ tibia! plumes 
in both sexes buff or yellowish”. The series of skins in the Indian 
Museum, however, shows the following characters• 

D. pompadora affinis .—Tibial plumes deep lemon-yellow in C J, but 
generally white (sometimes faintly lemon yellow mixed with white) 
in ?. 

D. potnpadora phayrei .—Tibial plumes white in both the sexes. 

Distribution .—“ Western India from Bombay to southern Travan- 
core ” (Peters). 
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Dcndrophassa pompadora chloroplera (Blyth). 

(The Nicobar Green Pigeon) 1 . 

18-15. Treron cMoropltrn , Blyth, Joitrii. .Uhl. Nor. Jim,ml XIV, p. 852. 
(Nioohar Islands.) 

1849. Treron (Treron) chloroplera , Blyth, C'alal. Hints Mas. Asia!. Nor. Ilinaal, 
p. 221), No. 1388. 

1903. Osinotreroii chloroplera andamnnira , Richmond. I>mc. II.N. SitHtni. Mir*. 
XXV. p. 308. 

1928. nciirlrophami pompadora rldoroplcra, Nhinrt, Raker. Fa mi. Hril. Iml.. 
flirds (2nd od.) V, p. 188. 

1937. Tn rail pomftadora chloroplera. IVlcrs, I'hrch-lisl Hints Wmld III, p. lit. 

Dciidrophamt pomimforti chloroplera is represented in the collection 
ol tlie Indian Museum by the following skins : 


Keff. 

No. 

Si*x. 

1 >()<•«» l i( v. 

Date. 

or Donoi. 

Mi 

W. 

‘tiMirom 

Tl. 

OllD (10 

Tr. 

m.) 

23021 

.f 

Bumiitiyfon (N Viitla- 
miiu Is). 

I’Vb, 17, 1030 

Zool. Kur\<*y 
ol’ Itirtia. 

171 

107 

2b 

18 

2.1023 

V 

Honiiins(ton (N. Aorta- 

tnan Is.). 

K«‘b. 17, 1030 

Znnb Stirs cv 
ol lixli.i. 

i7;» 

10s 

28 

10 

JMHJ7 

n 

r 

Anikhrt (S. AtKl.niiatk 
Is.). 

Mar. 13, 1800 

(1. H. Dooley 

170 

101 

27 

l7-«> 

;ioi8 

ii 

Andamans 

CO 

Dr. U. K 
Dobson 

170 

(0.0 

2,1 

•« 

20187 

(b<‘cl0- 

<«*>• 

<<f) 

Nfcoliiir-t, 

lh(.» 

Ib*\. ,1. Bar hi* 

( Vsiat. Sot*. 
Itanyul). 

17H 

III 

j Ml) 

10 

SO 188 
(Hyn. 
lyi* 1 ) 

<.;> 

Nicobar-.. .. 

! IHCi 

| bow id a 

Hov. ,|, Hurlwi 
(\stoiif, Mot*. 
Hxnuiil). 

1<»7 

'*8 

' ** 

" 

2(1 IMO 
(Hyn- 
tyi«*). 

(V) 

iNiroharh. .. „ 

IMI» 

!d‘wis A 
Hov, .1. Barbe 
(Asjirt. Hoc. 
Ib'tlfflil). 

! 

171 

(Ol 


(•*») 

20(00 

(Hyn. 

tyiv). 

(V) 

Nicobars, .. ,, 

IMf* 

<\tp(. bowls A 
K<‘v, J, Burba 
( VhIhI , Hoc. 
Dciimrt). 

170 

lO.f 


,» 


vr bib atMfli) v,') nix i amum Dear the labels: 

type No. 11188, Treroii chloroplera lllyth. A, B & (\ Nicobars, Oapl. 
jcwis i &-Rev. J. Barbe, 184f>, A. H. B.”. No. 2(MK7 (,,’) is similarly labelled 
except that only one collector's name (Rev. J. Barbe) is given, and 
o letters ‘‘/f, B, & (! ” are not given. On the outer paper wrapper 
ol each specimen is also writ,ten : “ Type of sp. Bly ” no doubt meaning 
'*]" °> species of Blyth ’. The three specimens recorded by Blyth 
(1849, p. 225), No. b‘188, A, l), (!) most probably form part, of the series 
ot four specimens mentioned above; Blyth records: A * and B V cob 
ieotod hy Gap*. Lewis, and (I J by llev. J. Barbe, all obtained from 
no JNicobars in 18413. Presumably, it was from one of these four 
specimens that Blyth (1845, p. 852) described the species. I have 
taxen the four specimens mentioned above as the Hytitypes, Of these, 

CIB 28 is P N,f ®« ll >Io t<> “ Andaman Orcon llgeon ” employed by HUmrt iiakcr 

thanVa ™ J ,. b r*- (i) A hr typo-locality is Nicolam, not Andamans f an. (ii) mm 
wan one race is roeogmsod by soma authors in the Andamans and the Nicobars. 
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No. 2(> ; 1K7 ($, Rev. J. Barbo) is presumably the same as Blytlfs speci¬ 
men (No. 1388 (\ ,J, Row »I. Barbo), and ,since this is also Hie better 
preserved of the two males, I select it as the Leetotype. 

There has been much diversity of opinion regarding the number 
of races occurring in the Andaman and the Nicobar groups of islands. 
Hume (1874, p. 258) regarded the Nicobar birds as somewhat different 
from the Andaman birds, but did not consider the differences sufficiently 
marked for the separation of the races. Richmond (1903, p. 308) des¬ 
cribed S. Andaman birds as much smaller and darker than the Nicobar 
binls, but according to Stuart Baker (1928, p. 188) no such distinction 
holds good in a series. 

Andaman and Nicobar birds in the Indian Museum collection cannot 
be separated as regards measurements as shown below : 




Wing (mm.) 

Tail (mm.) 

“VS 

1 ^uO *• 


170-171 

(05). 107 

Amla mans J 




1299 

•• 

170-175 

101-308 



107-178 

98-111 

Nicobara 





. . 

170-173 

104-105 


No. 3918, <£, Andamans, differs from the other specimens in being 
comparatively small anil also much darker throughout ; the lower plum¬ 
age shows some brownish tinge on the lower breast. 

Dishilmtion . htf Nicobar and Andaman Islands ” (Peters). 


Dendrophassa fulvicollis (Wagler). 

This species extends from Tenasserim (K. Burma) in the west, through 
Malaya and French lndo-Ohina, to some of the islands in the Hast 
Indies, viz., Sumatra, Borneo, Billiton, etc. Peters (1937, pp. 17, 18) 
recognises four subspecies of which only /). f. fulvicollis occurs within 
the Indian limits. 


Dendrophassa fulvicollis ?fulvicollis (Wagler), 

(The Cinnamon-headed Green Pigeon.) 

1827. Odumba fvlvicoUis, Wagler, *V Ujst. Av,, (Jolumba, sp. 8. (Java=» Sumatra,) 
1928, DewdropJmsa fuhlcoUis fulvirollis, Stuart Baker, Faun. Brit, fnd.. Birds 
(2nd ed.) V, p. 189. 

1937. Treran fuhmolhs fulvicollis, Peters, ('hccblist Birds World flT, p. 17. 

Dmlroplmsa fulvicollis ‘ifnlvieolHs is represented in the collection 
of the Indian Museum by the following skins : - 


l ** i 


Locality. 

Dftttt. 

Collector 
or Donor. 

20417 

3 

Kuching (Hum wok, 
Borneo). 

Nov. 23, 1800 

Sarawak Mtm. 
(Borneo). 

£0448 


(?) 

<»> 

(?) 


Mmuromenta (zum.). 


W. Tl. Tr. 0. 


22 15 

23 13 
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Remark -s*. Having had no opportunity of comparing the two speci¬ 
mens here recorded with other subspecies of D. fidricolhs, I have placed 
them under l). f. fid ri roll is on distributional grounds only. No. 20 M 7 
is from south-western Borneo and, therefore, may perhaps not. be re¬ 
ferred to J). f. (xrrnmisis which occurs only in northern Borneo. No. 
26448 (no history) appears to be an old specimen and is hardly (listin 
guishable from No. 2f>417. 

Distribution. “ Tonasscrim south through the Malay States and 
Malay Archipelago to Sumatra; Bhio Archipelago: southern Borneo; 
islands of Billiton and Banka ; (Whinchina (>)” (Peters). 

According to Delacour ami Jabouillo (ISMI, p. 12; 1910, p. IM) it 
occurs sparingly in French Indo-China ami Cochin China. 


Dendbrophassa bicincta (Jordon)* 

The species extends from the United Provinces (India) in the west 
and Ceylon in the south, and via the Malay Peninsula, Siam, and Indo- 
China to the Island of Hainan in the nortleeast, and to Java and the 
Island of Sao Thome and Hollas islet in the (Julf of (tunica in the oast* 
It is not recorded from the intermediate islands of the Hast Indies* 
Peters (I9J7, pp. 19, 20) recognises four subspecies, namely, birinofa, 
tojffjci, dorimln and jammu of which the first two occur within the Indian 
limits. The subspecies pntelrnnisxtt Hobhison & KIohs, which is nc 
copied by Stuart Baker (1928, p, I9S), is united with hichtclu by Peter**. 
Although prartrvwissa is very difficult to distinguish from hirhirfa, 
and no satisfactory distinguishing characters have yet been gi\on, 
I have tentatively accepted it. as distinct and referred to it all the spe 
cimens from the range as defined by Stuart Baker (1928). 

1 have found it <|uite impossible to distinguish individual specimens 
of the races fdnnc(a, Icffgri and prurtormism on plumage characters, 
while size differences in small collections are of little help. 

fnglis (1927, p. 17) has recorded l). h. donnvlii (Hwinhoe) from the, 
Bengal Duars! This is presumably due to wrong identification of IK 
b. biwncta, as domvilii occurs only in the Island of Hainan off the coast 
of S. E. China. 


Dendbrophassa bicincta bicincta (Jordon), 

(The Indian Orange-breasted Oreott Pigeon*) 

1840. Vimgo bicimUt (J), *1 onion, Madras Joxrn. IM. «f* tfet. XI1, p. 1.1, No, 
-88. (8oa-count south of Telliohcry, Madras PrcHidcnoy.) 

1849. Trmn (Tteron) bicincta (part), Myth, (fatal. Birin Mux. Axial. Hoe. 
Bengal, p, 289, No. 138#. 

1928. Dodropkassa bieweta bicincta, Stuart Baker, Haim. Itiit. Ini., Birin 
(2nd ed.) V* p» 191* 

1937. Trnrn bicincta bicincta <p»rt>, 1'otern, Vhcck-lint Birds World m, p. 1». 
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Demlrophassn bieincta bieincta is represen led in the collection of the 
Indian Museum by the following skins : - 


Keg. 

Sox. 

Locality. 

Unto. 

Collator 

Mcasmcments (mm.). 

No. 

or Donor. 

W. 

Tl. 

Tr. 

O. 

2021 

(V) 

Travnncorc 

(0 

Asiat. Soc. 
Bengal. 

150 

‘JO 

21 

15 

1S1M 

V 

S. Mangalore (Madias 
Pros.). 

(V) 

Dr..!. Scullv 

157 

100 

25 

10 

*M)2» 

J 

Manlihum (Uiimi). 

j 

Doc. 10, 1804 

J.t. R. C. 

Benvan. 

151 

05 

21 

«h 

1 1 

20521 

<$ 

Midnaporc Dint. 

(Bengal). 

Nov. 25, 105b 

Mr. A. K. F. 
Wood. 

1 18 

108 ' 

21 

15-5 


Remarks. -No. 2921 from Travancore is Hexed as a “ $ ” -J, but 
lias the plumage of a $. No. 26521, Midnaporc District, Lower 
Bengal, is an exceptionally small specimen, with wing 148 mm. only; 
in this respect it resembles the Ceylon race leggei. A (No. 3923) from 
Manbhum (Bihar) is also rather small, with wing only 151 mm. The 
wing-length given by Stuart Baker (1928, pp. 191-193) for males of 
I). b. bieincta is 153-164 mm., once 170 mm.; and for leggei 140-146 
mm., once 149 mm. 

The length of the oultnen is given by Stuart Baker (hr. cff.) as 12-13 
mm,; in the Indian Museum birds it is 15-17 mm. 

Distribution. -Peters (1937, p. 19) does not separate praeimnissa 
from the typical hieineta , as was done by Stuart Baker (1928, p. 192). The 
latter gives the following range of I). h . bieincta : Malabar (toast, per¬ 
haps excluding Travancore; North India from the United Provinces 
along the Terai through foot hills and adjoining plains to east Assam 
north of the Brahmaputra; Bengal and Bihar, but replaced in the 
extreme east, Assam south of the Brahmaputra, Oomilla and Chitta¬ 
gong, by the closely allied and hardly distinguishable race praetmnissa ; 
rare (probably only a winter visitor) in Chota Nagpur ; more common in 
Manbhum, Purulia and the adjoining eastern distrusts. 

In the Indian Museum there is a female from Travancore which, 
by its wing-length (150 mm.), should be assigned to hieineta and not 
to leggei which is said to occur in southern Travancore although satis¬ 
factory evidence for the latter view is wanting, 

Recently, Bates (1938, p. 330) found a stray specimen of D. b. Inmiofa 
as far west as Kiamari (Karachi, Sind), This is considerably beyond 
the hitherto known western range of the subspecies. Bates opined that 
the bird might possibly have been driven so far south-westwards by 
the prevalent cold wave. 

Whistler & Kinnear (1936, p. 673) have discussed its distribution 
in South India, and have shown that this bird is fairly common both 
in the eastern and western portions of the Madras Presidency. They 
further note that the status of Malabar birds is not yet cleat. 
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Dendrophassa bicincta leggei (Harfcert). 

(The ('eyIon Oranue-brea.sted Green Pigeon.) 

1849- Treron {Treran) bicincta (part), Blyth, (Uital. Bird? Mu v. AM. Mac. 
Bengah p. 229, No. J38G. 

1910. Tret on bicincta leyqei, Hartort, Novit. ZooL XVII, p. 191). (Ceylon.) 
1928. Dendrophassa bicincta leggei , Stuart Baker, Faun, Brit. Ind., Hhth (2nd 
ed.) V, j>. 192. 

1937. Troon bicincta hgaei, Peters, Check-list Hi rdf Wot Id UL. p. 19. 
Dendrophassa bicincta Ictpjei is represented in the collection of the 
Indian Museum by the following skin : 


Heer 

So 

S(*\ 

|jO<‘,llll> 

! 

Date. 

('olloctor 
oi Conor 

Measurements (mm.). 

W. 

r ri 

T. 

c 

20500 

■ 

VauvouM t Not th I*iov 
(eyloii). 

Vpi. is, 
loot 

(olomho Mis , 
Ceylon. 

151 

100 

B 

10 


Remarks. Stuart linker (15)28, p. 15)2) gives the wing-length as 
L40-Ht> nun. In addition to No. 2()5(>(> listed here, I have examined 
a male from (Vvlon ((V>II.: Major B. W. Mayor, June, I9H) loaned by 
the Bombay Natural History Society. Both the males have the wing 
151 mm. I am unable to separate these skins from the typical bicincta. 

Distribution. “(Vylon; birds from the south of Travanoore may 
he referable here (Peters). 

Dendrophassa bicincta praetermissa (Robinson & Kloss). 

(The Siam Orange-breasted (Jroen Pigeon.) 

1819. Troon [Tinon) bicincta (part), Blytli, Catof. Birds Man. As ini. Bor. 
Bengali p. 229, No. 1389. 

1921. Trtron bisindu (nic) ptaeli rmifsia RobinHou & KUm w , Journ. Fed. Malay 
Mates Mas. X, p, 203. (Koh Rak, S. W. Siam.) 

1928. Di ndrophassa bicincta putt turn hum, Stuart. Baker, Faun. IB it. Ind . 
Buds (2ml ed.) V, p. 193. 

1937. Turon bicincta bicincta (part), Peters, ('hickdift Hints Wot Id III, p. 19. 


Dendrophassa bicincta praelcrmma is represented in the collection 
of the Indian Museum by the following skins : 







Mmuremeuts (mm.) 

Keg. 


boenllty 

Date, 

Collector 





flo 

nt‘X. 

or Donor. 

W. 

Ti. 

Ti. 

(k 



21502 

W) 

S, Sylhet (\ssam). .. 

(?) 

(\ B. Ant ram. 

152 

102 

21 

10 

21503 

(Juv. 

<& 

S. Sylhet. 

<?> 

C, B. Ant ram. 

(151 

83 

19 

17| 

245K4 

H. Sylhet. 

(?) 

(\ B. Antrum. 

(140 

8ft 

22 

lft| 

21500 

f 

S. Sylhet. 

(?) 

<’. B. Ant mm. 

tf>0 

89 

23 

Ift 

24501 


S. Sylhet. 

(?) 

tk B. A nt ram. 

(139 

(81) 

23 

15 5] 

24500 

«> 

S.SylhO, 

(?) 

C. ft, Ant mm. 

147 

95 

21 

.. 

5805 

<?) 

Arnkan (W. Burma), 

(?) 

M Mum, <<nll.” 

151 

193 

23 

17 

12010 

o' | 

Pilat (Mwgul, S. 

Mur. 9, 1888 

Dr, Antler* 

132 

(«i) 

23 

IS 



Bui IUA). 

son (Mergui 

JMxVk). 

Dr. J. \u<ler- 




12950 

4 

J*11al (Mergul, 8. 

Mar. 13, 1882 

117 | 

9ft 

21 

10 


Burma). 

wm (Murgul 
ISxped.). ! 
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Remarks. No. 24501 is a juvenile without, any trace of the lilac 
band and orange patch on the breast; Nos. 24503 and 24584 are also 
juveniles, but the lilac band and orange patch on the breast, which arc 
characteristic of the adult male, arc faintly seen. 

Robinson & Kloss (1921, p. 203) while creating praefermissa re¬ 
marked: “Larger than T. b. bisincia (Jordon) from Madras (wing 
144): differs from T. b . dam min (Kwinh.) from Hainan in having the 
grey nuchal patch in the female clear and more extensive whereas, 

fide Jdartert, it is indistinct and small in the island bird_ Wing 

157-163 mm.” 

Stuart Baker (1928, p. 190, key) stated that praefermissa is “ lighter 
and more yellow” than bicincta ; he further added (p. 193): “Only 
differs from 1) . b. bicinela in being somewhat more yellow and brightly 
coloured, hardly sufficiently so to enable one to differentiate it as a 
subspecies. The female, however, has usually more grey on the nape. 
•..Measurements as in the Indian bird.” 

So far as the skins in the Indian Museum are concerned, none of the 
above distinctions works. The females from Travaneore to Burma 
all look exactly alike. It is, however, possible to distinguish between 
the two males from Bihar and western Bengal on the one hand, and 
the three males from southern Svlhet (Assam) and Mergui (southern 
Burma) on the other. In the former, the dorsal grey patch is larger 
(50-60 mm. long) and extends from the hind-crown to the forelmck ; 
in the latter, the grey patch is much smaller (35-38 mm. long). The 
grey patch is not sharply defined at either ends, so that the above mea¬ 
surements are approximate. The specimens available to me arc too 
few for generalisation; nevertheless the distinction given here is note¬ 
worthy, and may prove to bo subspecific. 

The few Assamese and Burmese birds in the Indian Museum collec¬ 
tion are not larger (wing 147-152 mm.) than those from the rest of 
India. 

Distribution .—Stuart Baker (1930, p. 688) gave the range as: 
“ Assam south of the Brahmapootra ; Bengal East of Bay ; all Burma 
But this does not include the type-locality in K. W. Siam ! The range 
also includes the northern portions of the Malaya Peninsula and western 
Siam (Robinson & Chasen, 1936, p. 47). 

Dendrophassa vemans (Linnaeus). 

The species is distributed from southern Tenasserim via the Malay 
Peninsula, Java, Humatra and Borneo to Celebes in the oast, and via 
Siam to bnlo-China and possibly a little further up in the north, and 
the Philippines in the north-east. Peters (1937, pp. 18/ 19) recognises 
eight subspecies of which only I). v. griseioapilb occurs within the Indian 
limits. 

Dendrophassa vemans griseicapilla (Hchlegel). 

(The Malay Pink-necked Green Pigeon.) 

1849. T reran (Treroti) viridis (part), Blyth, Caldl. Birds Mas* Askd. tfoc. 
Bmgd, p. 229, No. 1387. 

1868. Treron griseicapilla. Sdblegel, Neder. Tijd. Diork. J, p. 70. (Sumatra 
and Banka.) 
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1928. Dnulrophama rrnians (/riwirapilfa, Stuart Baker, b'aun. lint, furf 
Hint# (2nd <*<l.) V, p. 19*1. 

J9*i7. Tnron nrnttus giisdcapilln, IVtor*, ( 'heck lihl Hints WoiPf III, p. 18. 


DvmU'ophaxm wnunw f/riwicapilla is represented in the collection 
of the Indian Museum by the following skins 


in*. 

No. 

Kt»\. 

Lot alii} • 

Dale. 

Colled or 

Measurements (mm.). 

or Donor. 

W. 

Tl. 

Tr. 

c. 

12051 

A 

U 

Yuniwkii* (Moroni, S. 
Kurma). 

Pel). 21, 1**2 

Dr. ,1. Ander¬ 
son. 

1(1 

101 

24 

- 

12052 

(l) 

Pila.1 (Mertfui, 8. 

Kurina). 

Mar. 0, lHh2 

Dr. ,1. A Ildar* 
Him. 

127 

hS 

22 

• 

17907 

A 

J 

Perak (Malay !Viiin.). 

10 

(?) 

111 

Ol 

2 k> 

17 

i rm 

A 

i 

Perak. (Malay Panin,). 

(*) 

(?) 

1(7 

no 

21 

la 

<1)10 

(3) 

Malacca (Mala> Pcnm.). 

(?) 

(?) 

152 

00 

22 

ID 

2(5550 

i 

j 

Pulau KinOim* (lllilo 
Arcldpclairo). 

May 2s, 10.50 

Rallies Mus„ 
SuiKiipore 

150 

01 

25 

l(» 

205(H) 

? 

Pulmi KintmiK (Itlilo 
ArcUIiielngo). 

Maj 2*, 1020 

Raffles Mas., 
Slugnpotc. 

(its 


22 

ia 

12014 

V 

(?) 

Mar, 11, 1*75 

W. Rldletltfe 

1HS 

*7 

■ 

1« 

22 Mh 

1* 

(7) 

No\. Hi, 1S07 

W. indledRo ) 

CM 

S5 

Hffll 

la 

22:100 

)‘ 

<0 

Nov. 2.», 1*07 

W. Kill lotIvc 

las 

(SO) 


la 

22:510 

V 

(?) 

1 Ms*.«», 1*07 

W. Kill Its 1 VC 

in 

Oh 

la 

1 1 

22211 

1 

1 

<0 

Nov. 20. 1S97 

W. Uutlvdtfc 

121 

70 

Q 

U 

<200 

o 

Vino,\ (Pu-Kicn, I'J. 
Oluna). 

n i 

It. Mi Inline 

C<5 

02 

B 

11) 


Distribution. "Southern Tenusserim, Malay Peninsula, Cambodia, 
Ooohinehina, Sumatra (except northeastern), Rliio Archipelago, iianka, 
Billiton, western Java and northern Borneo M (Peters). 

Delacour & Jabouille (BHO, p. 115) also include southern Anuam 
in French Indo-China within its range. 

In the Indian Museum there is a skin, No. 5200 from Amoy, 
Ifi. China, which is indistinguishable from //mW capillu. This seems 
to be the sole record from K. China La Touche (1032) does not list, it 
from that area. 


Genus Treron Vieillot. 

Treron curvirostra (Umelin). 

The species extends from western Nepal to several islands of 
the East Indies. Peters (1937, pp. M, 15), following Hartert, recog¬ 
nises ten subspecies of T. oimuroutm. Of those only 7\ c. nipaltmk 
occurs within the Indian limits. 

As pointed out by Tioohurst (1930, p. 477), Stuart Baker’s (1928, 
p. 195) statement that of T. vimiroxtra, “two races ,*.7\ c. amnroxlm 
and T. c, nipafaww, extend through the greater part of our area... M 
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is misleading because it suggests that both the subspecies occur within 
the Indian limits, though actually only ni pale n sis occurs. 


Treron curvirostra nipalensis (Hodgson). 

(The Northern Lesser Thick-billed Green Pigeon.) 

I83(i. Turin Nipah'nxh, Hodgson, ‘ittiat. I{ea t XIX, p. Itfl. (Nepal.) 

1928. Treron auruirostitt w/prilrawr, tituurt Baker, Faun, Bril, Inti,, Mirth 
(2nd e<l.) V, p. 100. 

1037. Tmun currirontra nipalensh, Peters, ('herMiti Mirth World 111, p. 11, 

Treron cnm'roslra nipalensis is represented in the collection of the 
Indian Museum by the following skins: 


m 

II 

| 

Locality. 

Date. 

Col led or 

McaMiicmcuts (nun.). 

or Donor. 

W. 

Tl. 

Tr. 

tl. 

2 i»r> 11 

ga 

“ Chupmmai ” (Jalpai- 
guri nisi., N. 
Bengal). 

Mar. Ill, lOiin 

C. M. I nulls. 


s:t 

21 

11 

*»<»,*» 12 

V 

Iim»n#Im1 Forest ” 
(The Uimrs, N. 
Bengal). 

Mar. 24, 1!>2S 

0. M, fimlls. 

m 

77 

2.1 

ir» 

21578 

u 

S.Sjlhrt (Assam). .. 

(?) 

<\ It. Antrani. 

180 

1 

1)2 

1 

11 

24070 

a 

> 

S. Sylhet (Assam). .. 

(?) 

C. It, Anlnun. 

B $3 

<Itt> 

21 

15 

k U5M) 

v 

S. Sylhel (Assam). . 

(?) 

C. It. Awl ram. 

■3 

SO 

22 

11 

12010 

* 

o 

l*11nl (Morgui, S. 
Burma). 

Mar. 5, IKh2 

Dr. J. Andcr- 
►on (Mcrgut 
IiV|M*(l»). 

l»7 

MO 

21 

It 

2i<r>(i2 

* 

» 

Chlengmul, N. Slum. 
(Purchased ns skin.) 

Apr. 4, 1007 

J<uitlch Mu-.., 
Singapore. 

I IB 

D2 

21 

U 

2(1503 

V 

Bantlon (Peninsular 
Siam). 

July N, 11)2!) 

Unities Mus. f 
Singapore. 

131) 

74 

22 

11 


Distrilmlion Western Nepal east through Assam and the Milan 
Htates to French Indochina, south to Bengal, Tcnasserim, Siam and 
Cambodia ” (Peters). 


Genus Butreron Jaccjmnot & Pueheran. 
The genus contains a single species, B, capelin, 


Butreron capeUei (Tern mi nek). 

(The Large Thick-billed Green Pigeon.) 

1823, (Jokmba capelin, Temminok, PL Color tVOheam IV, llvr. 24-, p. 223, 
pi. 143, (Javu.) 

1840. Treron capellei , Blyth, Catal, Birds Mm, Ami, fioc, Bengal, p. 228, 
No. 1382. 

1928. Butreron capelki, Stuart Baker, Faun, Brit, Ind„ Birds (2nd ed.) V, 
p. 197. 

1937. Butreron capdlei, Peters, ClmbUst Birds World HI, p. 13. 
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But reran capellei in represented in the rolleelion of the Indian Museum 
by the following skins : 


JU»«. 

No 

Si*x. 


halo 

( 1 oll(-Hor 
or Donor. 

Ml-!! 

W. 

sim-im-i 

Tl. 

ills (min 

Tr. 

i). 

laois 

n 

Cit.u (Mcmiii, s. 

liiiniM). 

Mur IS, 18H2 

Or. .1. An«lt‘i- 
son (Mi-mui 
K\|mkI.) 

2o:i 

(100) 

•H 

CM) 

17005 

n. 

U 

IVr.tk (Malay l'(*niu.1. 

(0 

“ Mils Coll.** 

io:i 

i m 

‘*7 

-1 

17000 

V 

IViatk (Mnl.i,\ lYuiii.). 

<0 

" Mils. Coll, 4 ’ 

CIS 

1:50 

.11 

1*0 

i»«45h 

* 

) 

Mnl.imi (Mal.iv IViim) 

is 11 

K<‘\. K. W. 
MihMimII 
{ Vsmt. So<* 
Itwyal). 

100 

|‘*C 

:i-is 

.»*# 

20450 

* 

Mnlitcoi (Mal.iv IVitiu). 

1*11 

1U*\ V. \\. 
landsU-ili 
( VmihI . Ho<\ 
nonrui). 

Itll 

is:» 

;«) 

:*!* 

15151 


MaliU'Oi (Malay lYniii.). 

< v > 

Uciiv.il 

K< onojiiir 
Mu% 

II Mi 


,10 

1101 


Remark*. Nos. 2<>ir>8 and 20IFW wen* listed by Blyth (IHlt), p. 22 4 d, 
No. l.‘W2, An It). No. BHf>! is unsexed ; it is smaller than the others 
and its breast is golden yellowish-green ; it appears to be a juvenile. 

Distribution. "Malay Peninsula, Sumatra, Java and Borneo" 
(Peters). 

Stuart Baker (H)2K, p. P,)U) remarked that it was onee obtained by 
Dr. Anderson in Blphinstone Is. olV the* Mergui coast. I presume 1 lint 
this bird is the Indian Museum skin (No. I2BIK, y) from Pilui, Mergui, 
and was possibly a straggler. It is not known to breed within the Indian 
limits. 

Home authors recognise various subspecies of IL ea/tellei , but Peters 
does not admit them. 


Demis Sphenurus Hwainson 1 . 

Sphenurus apicauda (Blyth). 

The species extends from the Himalayan foot-hills of Kumaun 
(IT. P., India) in the west, via Assam, Burma (including Tenasserim) 
and Hiam(?) to Imlo-Ciiinu. It does not. occur, except perhaps as a 
straggler, in the Malay Peninsula. Of the three subs|>eries recognised 
by Peters (HKV7, p. 11), only B. a. apivanda, occurs within the Indian 
limits. 


Sphenurus apicauda apicauda (Blyth). 

(The Pin bailed Oreen Pigeon.) 

1845 (after May 1840)- 't'reron ttpictm/a ” Blyth, Jaunt. A siat. 

Sar. Bengal XIV, p. 845. (Sonthoastcm Himalayan ami hill mugt* 
of AflBinn ; common at Jiarjoolinjr.) 

1841). Tnmi (tipfanwmn#) apicauda, Blyth, (total Herd* Mus. Anvil Hue. 
Bengal, p. 230, No. 1892, 

1928. fyhtmowcus wmcaudu* wimntdm, Stuart linker, Faun. Bril hut., Birds 
(2ml ed.) V, p. 199. 

1057. Hphrnurun apicauda apicauda, filers, OheMid Minin World III, p, (1. 
Swaiuwai 1857 replace Hphamcrcm U. K. Cray 1840. 
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8phenurns apicauda apicauda is represented in the collection of the 
Indian Museum by the following skins : 


Ko#. 

Ke\. 

Docaht>. 

Date. 

Collector 

Measurements (nun.). 

No. 

or Donor. 

W. 

Tl. 

Tr. 

C. 

3020 

<Y?> 

Kurseonjr, 2.0(H) It. 
(Sikkim). 

JMiVV 10, 1870 

Cap*. II. J. 
Ntwcs. 

150 

J00 

20 

20 

20157 

w 

Darjocllnt? (N. Bengal). 

1845 

Mr. Wobl) 
(Asiat. Soc. 
Bengal). 

105 


23 

10-5 

20530 

Y 

Hhlninm Duars, 500II. 
(N. Bonsai). 

Mar. 7, 1027 

Mr, ('. M. 

1 limits. 

101 

171 

20 

10 

20510 

<S 

Jtaht'i Forest (Juliwii- 
jruri Disk., N. Ben- 
«al). 

Kelt. 27, 1007 

Mr. (\ M. 
LmOlH. 

170 

100 

21 

21 

20010 

cf 

Chomiliomsou CNa^a 
Hills, Asanm). 

Mar. 3, 1035 

Zool. Survey 
of India. 

101 

231 

21 

20 

20155 

(<J?) 

(?) 

(V) 

Asiat. Soc. i 
Bengal. 

108 

203 

20 

JO 

20450 

<c}») 

(‘0 

(?) 

Asiat. Soe. 
Bengal. 

100 

223 

20 

18 


Remarks. —No. 26457 was listed by JBlyth (1849, p. 230, No. 1392 

B.) 

Distribution. - ‘'Himalayan foothills up to 60(H) feet from Kutnaun 
to eastern Assam and southward to Tenasscrim ” (Peters), 

Htuart Baker (1928, p. 200; 1935, p. 135) gave the following addi¬ 
tional range: Goes up to at least. 8,0(H) feet.; found as a. straggler in 
the plains of Bihar and Bengal; a solitary but rather doubtful instance 
from Perak in northern Malaya. 


Sphenurus sphenurus (Gould). 

The species ranges along the Himalayan foothills from Kashmir in 
the west, via Assam to Yunnan and northern Tonkin, and Annain 
(Indo-China) to the Island of Hainan; also in the mountains in the 
main range of the Malay Peninsula. Peters (J 937, p. 12) admits five 
subspecies of which only 8. s. sphenurus occurs within the Indian 
limits. 


Sphenurus sphenurus sphenurus (Gould). 

(The Wedge-tailed Green Pigeon.) 

1831. Vinago sphenura, Gould, Century of Birds* pi. 57. (Himalayas.) 

1831. Vinago sphenura, Gould, Birds hitherto unjlgured freon the Hhmlam 
Mts., pi. 40. (Himalayas.) 

1849. Treran (Sphenocercus) ccmUllans, JBlyth, Catal. Birds Mu 8. Asiat. Soc. 
Bengal, p. 230, No. 1391. 

1928. Sphenocmus sphenurus sphenurus, Stuart Baker, Faun. Brit. Ind. 9 
Birds (2nd ed.) V, p. 200. 

1937. Sphenurus sphenurus sphenurus, Peters, CheehUsi Bird World III, p. 12* 
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tiphmvrvs sphonirw xphciivnis is represented in i-he collection of 
the Indian Museum by the following skins : 


Rett. 

K<>. 

Rex. 

lioeaUty. 

Date. 

Collector 
or 1 >onor. 

*20453 

W 

“ Murri ” ( VMurree, 
Rawalpindi DIst., 
N. Punjab), 

June 30, IS73 

Dr. K. Rto- 
llezka 
(Yarkand 
Kxited.). 

•MIM 

(Juv.) 

“Murri” (c-VMurree, 
Rawalpindi Dist., 
N. Punjab). 

July 2, 1S73 

Dr. I»\ Kto- 
lieaka 
(Yarkand 
lC\|M»d.). 

4331 

(J 

Katmandu (Ne|utl). 

<>> 

“ Mus. Coll.” 

•>.120 

<t 

Darjeeling (N. Bengal). j 

(?) 

1 

Dr. J. Ander¬ 
son. 

3:127 

(Juv.) 

Darjiling (N. Bengal). 

(.0 

Dr. J. Ander¬ 
son. 

3U2S 

9 

Darjeeling (N. Bengal). 

No\. IH71 

(Mr. Donett V) 

2*1222 

9 

“ LoiHumpA ” Loi-Kan- 
Pa, 000 tl. (K.Shan 
States). 

Jan. l, 10(H) 

Col. C. T. 
Bingham. 



Remark*. In the Indian Museum then* is a poorly preserved skin 
labelled: “Type No. 1391, Uphemwmix cnutillnnn Myth. Upper Pro¬ 
vinces '! Purchased. A. K. B.” This appears to l>e the bird described 
by Blyth (1843, p. l(i(i) us Vhmgo cavtilianx (Cape variety), and subse¬ 
quently by the same author (1849, p. 230, No. 1391 D) as Hp/miomriix 
cantUlmis. Tlx 1 Indian Museum specimen resembles Sp/mturux xplw- 
Minin X'pheHWHx in structural characters but, is very different in colo 
ration. The green, orange and yellow of the normal bird is here com 
pletoly replaced by dark grey; the forehead is pink-rufous and the 
fore-breast pinkish grey; the upper back, scapulars and lesser wing 
oovorts are maroon as in the male of S. x. spfmrunis. Salvador! (18113, 
p. 10) regarded it as a separate variety, emitilf«its, ami recorded two 
specimens in tlx* British Museum one adult collected by A. Unite 
(no locality) in the Uould (loll., and another adult V collected by B. M. 
Hodgson from Nepal. Jerdon (1801, p. 103) bad stated that “after 
moulting in confinement,, the green colour, in some specimens, becomes 
pale nvaronne”, This statement, was repeated by Manford (1898, 
p, 17), but, lacks further confirmation. 

IJixtrilmJwH. ■“ Mountains between 2000 and 8000 feed, from 
Kashmir to Assam and the Khan States, south to Tenasserim “ (Peters). 


Subfamily DmwmtAK. 

Oemm Ducula Hodgson 1 . 

Ducula badia (Baffles). 

The species ranges from India and Burma to Yunnan, Siam and 
Indo-Ohina, and vm the Malay Peninsula to Sumat ra, Java and Borneo, 


1 1 have used the name JXicula in the restricted bciiho of Hodgson (Aniat. Km. XIX. 
p. 100, 1830) w accepted by Htuivrt Baker (1038, p. 303). It is' partly equivalent to 
Oarpophaga Hotby. Tatum (1037, pp.42-54) umn Diteulu Hodg. intho eslcndisi sense no iis 
to Include »n ft nine genera including (Inrpophat/a Nelly mid M i/rixtkimra Kcicluuihiirli, 
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Pelers (1937, p. 51) specifically separates I). laemndatu (Temminek) 
(ffnva, Lombok and Flores) from I). badia. but (Jhasen (It)o5, p. 10) 
regards t.he two groups as conspecifie under badia. 

Ducula badia badia (Raffles). 

(The Malay Imperial Pigeon or Mountain Imperial Pigeon.) 

1822. (btuiuba badia. Ka files, Trans. Linn, Hoc. Land. XIII, |>. 1)17. (Sumatra 
Bonkulcn, W. Sumatra.) 

11)28. Ducula bad in badia , Stuart (taker, Faun. Bril, fnd.. Birth (l2iwl ed.) V, 

]>. 202 . 

1037. Ducula badia badia , IVtorn, Check-list Birds World III, p. ">l. 

Ducula badia badia is represented in the collodion of the Indian 
Museum bv the following skin : 


Itrg. 

No. 

Sox. 


Unto. 

Col tool or 

Measurements (mm.). 

or Donor. 

W. 

Tl 

r l r. 

V. 

20551 

A 

i 

nought nilvo in Oagan 
Dat ok Market, Perak 

(Malay Panin.). 

Jan. is, 1015 

11n files Mus,, 
Singapore. 

280 

100 

!!« 

no 


Distribution.--' Southern Tcnasserim southward over (he Malay 
Peninsula; islands off the Morgui coast; Sumatra; Borneo ” (Peters). 
(Vrtain records from Yunnan proved later to be erroneous. 


Ducula badia imignis Hodgson. 

(Hodgson's Imperial Pigeon.) 

1830. Ducula iusiyuis, Hodgson, Asiat. lies. XIX, p. 102, pi. 1) (head ami loot). 
(Nopal.) 

18 It). (Utrpophaya in niffs is (part), Myth, (*ulul. Birds Mas, Asiat . Soc. B< uyat, 
p. 232, No. 140*1 • 

1013. Ducula iusiguis iusiyuis , Stuart Baker, Bcc. hul. Mus. VIII, pp. 280, 
287. (a only; b from Kobo is wrongly identified as Danuta; it, is 
really , I Lsocow us pu nice us Blytl i.) 

1028. Ducula badia is sign is, Stuart Baker, Bans. Brit, hid.. Birds (2ml ed.) 
V, p. 203. 

1037. Ducula badia insiynds, Peters, Checklist, Birds World IIT, p. 31. 

Ducula badia inmpiin is represented in the collection, of the Indian 
Museum by the following skins:-- 


Hog. 


Dooallty. 

nut*'. 



No. 

nrXk 



m 

m 

m 

20107 

n 

Darjt'oHiiK (N. Bengal). 

1840 

Asiat, Koo. 
Bengal. 

2!M 

185 

»t 

80 

mo 

p 

Darjeeling (N. Bengal). 

1870 

Cant. H. J. 

Ifll won. 

240 

107 

2H 

23 



JnliMiIguri l)iht. (X. 
Bengal). 

Jan. 20, 1040 

Mr* C. M. 
XngllH. 

2U 

too 

i 

32 

22*5 

20514 

? 

Uusimari (Jalpalgurt 
Diht., N. Bengal). 

Jan. 25, 3040 

Mr. O. M. 
IngllB. 

240 

187 

31 

88 

25372 

(V) 

Paaigliat, 000 ft. (X. V. 
Assam). 

1012 

Dr. S. W. 
Kemp (Abor 
Expert.), 

852 

107 

1 

20 

25 
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Remark*. No. k JC>K>7 was recorded bv Blytli p. k JB2. No. I Ini 

/>’). 

Distribution. “ Western Nepal, Sikkim and Bind an, easl to Klin ia 
JlilLs and the Brahmapootra 1 fiver ” (Peters). 

Ducula badia griseicapilla Walden. 

(The <{rev-headed Imperial Pigeon.) 

1S10. ('(Upophaqa iusiquis (part), Bhtli, fatal. Hint* Mu . .h/at. Sru'. lit anal. 

p.m No. not. 

IH7.‘». Ducula tpitu icnptlla. Walden, Auu. Map. Xaf. Htd. (I) \\I, p. 22S. 

(Karen Hills between 1,000 and 1,200 leet, Burma). 

|<)2S. DutuJa badia win irapillu, Stuart Baker, Faun. lint. I ml., font' {2nd 
ed.) V, p. 201. 

1027. Ducula luuiin j/r/s/ tea pitta. IVter-J, t'hivklisi Hint*. II add III, |>. •»!. 


Dncala badia (/riseiea/n'lla is represented in 1 ho collection of the 
Indian Museum by tin* Following skins: 







\lt\i tinfuifnf <tniii » 

KfU 

No, 

So\. 

l.fH .lilt\ . 

Dale 

Collet lot 
or 1 > 011111 . 


- - 

1 






W. 

'll. 

h. 

t 

BUI 

m 

u.l milts wrsl <>( Implial 

Kill. I.i, ItkMt 

y.nnl Sur\t*> 

•iff 

‘Ml. 


*, 

■ 

■I 

(Mil nlimi SI,tit 1 , 

\ ,Stitt) 1. 


of 1 ml i,i. 







" Ooisiunp.i ” 1 .<»i- 

Otv. 'Ml, Is'ip 

<‘ol, < . 1 

*f. 

°0<» 

, • 

’. 

■ 

■ 

Snn-Pa (Slum Sinli*). 








Distribution. “ Burinn and southwestern Vtinnun to northern 
Tenasserim, Siam and all Indochina " (Peters), 

Stuart Baker (IB k 2N, pp. 2tM, 20F>) also includes within it- ranpe 
the whole of Assam (except tin* hill ranges of Brahmaputra Hiver and 
the Khasia Hills where insitjnis occurs). He wavs that the bird, Front 
(Vhar, Sylhet, Manipur and the Bengal distriels east of the 15av, tlinmdi 
somewhat intermediate between / nsit/nis and tfrisvicapilla are neaie.t 
to the hitter. 

Ducula badia cuprea (Jerdon). 

(Jerdon\s Imperial Pigeon.) 

18*10. ('arpoplnuja cnpnaK .lord on, Madras Jaunt, tat. «<• tin, Ml, p, 12, 
(Wynaad, Mnlalmr, »S. India.) 

102S. Ducula Mia cuprta. Stuart Baker, Faun. Hut. hut,. Hint * {2nd «d,j 
V, p. SOfi. 

1027. Ducula badia cuprca. Peters, (Jicck-lui Hints World III, p, .»!. 


Danila badia vaprva is represented in tin* eolleetion of the Indian 
Museum by the Following skins : 



I 

! 



M«a mremettlt <mni,i 

Her. 

No. 

Hex. 

lfOcnlH>. 

Pate. 

Collet tor 
ot honor. 

W. 

Tl. 

Ti. 


1845« 

tf 

MiuluUinnty (Travail- 

, CO 

" Muk.CoM, 

‘222 

IV» 

*2‘i 

IM 


V 

core). 


.lafla," 





184fi7 

Madnlhuray (Troviui* 

w 

“ Mum. Cull. 

Oj.JJ 

171 

II! 

“il 


(V) 

enroi). 

ilidlii.** 




22002 

PalodA (N. or H. Trn- 

1H70 

Trlvjuittruin 

2,to 

(171) 

ill 

“1 



va neoreX 


Muk. 




IMiM 

? 

N. Maniwlore (Mysore 

(V) 

M Mm. Colt 

jm;, 

17*. 

ill 

1 Mi 

. 

i 

Stale). 

•Inlla." 

i 




1 Not Oolmba mtprm as wrongly given by Homo authors including Hfcunrt Baker 
(1928, p. 205)* 
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Distribution.- Southwestern India from Kanara. soul-Iiward " 
(IVtorw). Once (?) recorded from (Vvlon 1 . 

Genus Muscadivora Mclilegel 2 . 

Muscadivora aenea (Linnaeus). 

The species ranges from India, Ceylon, the Andaman and Nicobar 
Islands and the Imlo-Burmese countries (including Burma, Siam, French 
Jndo-Ohina, the Malay Peninsula) to the Malayasian Islands (Java. 
Sumatra, Borneo and Celebes), and thence east to the Philippines and 
the Flores, and Lombock and Sulu Islands. Peters (1937, pp. 1(>, 17) 
admits thirteen subspecies of which four occur within the Indian limits. 

Muscadivora aenea aenea (Linnaeus). 

(The Malay Green Imperial Pigeon.) 

1766. Columba aenea, Linnaeus, Byst. Nat. (I2fch ocl.) I, p. 283, (“ In Mol no- 
cas ”, Flores Is., Dutch East Indies, ridr Uartcrt & (loodson, 

Nomt. Zool XXV, p. 346, 1918.) 

1849. Carpophaga sylratica (part), Blyth, ('atal. Birds Mm f. Asiat. Bor. Bengal, 
p. 231, No. 1401. 

1928. Muscadivora aenea aenea , Stuart Baker, Faun. Bril. Ind, % Birds (2nd 
ed.) V, p. 207. 

1937. Dunda aenea aenea , Peters, ('heck-list Birds World III, p. 46. 


Muscadivora aenea aenea in represented in the colled ion of the Indian 
Museum bv the following skins : 


No. 

Hex. 

1 jHiillI y. 


Collector 

Measurementh (nun.). 


or Donor. 

W. 

a 

Tr. 

c. 

211555 

n 

.1 uura liny, Ionian 

Tioman, H, Chinn 

.lunch, urn 

8allies Muh., 
Hin^npore. 

m 

ir>7 

:u 

21 

2<m7 
(Mount-; 

ed In 
Rallery.) 

1 

Hen, 

(V) 

May 11, in 

Bool. Hardens, 
Cnleultu. 

(220) 

117 


a;» 


Distribution. —“ Southern Tenasserim and southern Hi am, south¬ 
ward over the Malay Peninsula; Rhio Archipelago, Sumatra, Java, 
Banka, Borneo; Anamba, Natural and Tambolan Islands; Lombok, 
Sumbawa, Sumba, Flores, Panter and Alor; Hulu Archipelago ” (Peters). 

Its Indian distribution “ Southern Tenasserim ” needs some com¬ 
ments. Stuart Baker (1928, p. 208) remarked that. “ Tenasserim speci¬ 
mens, as in so many species of birds, are somewhat intermediate but. 
the southernmost seem distinctly referable to this race ”. In the Indian 
Museum there are a few skins (p. 313) from Taing and Pilai in the 
Mergui area which are referable to race sylvatica (not. aenea), so that. 
aenea probably occurs only farther south than Taing and Pilai. 

i The only reooid is that given by Stuart Baker (1913, p. 107) who says that ,1. 
Stewart obtained this bird, together with an ogg (taken in October) at Ratnapura in 
Ceylon. Later (1935, p. 139) he refers evidently this same specimen to Inglis, and in 
this he appears to he wrong. Phillips (1941, p. 205) says that it was “ recorded only 
once, from the Sabaragamuwa jungles ’’—this is probably the samo reoord as that givon 
hy Stuart Baker. 

* Stuart Baker (1928, p. 200 ) wrongly assigns this genus to Selby (Nat. Libr., Pigeon », 
p. 112,1835) who Is the author of Carpophaga. Carpophaga Sol by— Muscadivora >S eh legal 
(see Salvador!, 1893, p. 181), 
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Muscadivora aenea sylvatica (Tickoll). 

(Tlu> Indian (Irwn Imperial Pigeon.) 

1833. Cohmihii Nylmtiea, TMcell, Journ. A Hint. Hoc. litngal il, |i. 581. (.Jungles 
of Borobhum and Dholhhuin, Bihar.) 

1849. Carpophaga sylvatka (part), Blvth, < f atal. Birds Mils. 4$iat. Hot\ Bcvyal, 
p. 231, No. MOI. 

1928. Muscadivora acuca sylvatica, Stuart Baker, Faun. Brit, lnd„ Birds (2nd 
od.) \\ p. 208. 

1937. Danila ttnica sylvatica, 1 Viera, (thcck-Vst Birds World III, p, 49. 


Mumtilii'ora <wnca sylmticu is reprewntcri in the (’ollorfcion of tlm 
Tndinn Musonni bv flu 1 following skins: 


lira. 



11 vtr 

rollout or 
or Donor, 

MaaHurpmentu (mm.). 

No. 




W. 

Tl. 

Tr. 

r. 

nm 

? 

Dnmiiiiok (Blhnr V). 

(?) 

Mr. V. Ball. 

285 

102 

27 

83 

3005 

-a 

ij 

Bnjnmlil Hills (13. 
JBiluir). 

(?) 

Mr. V, Ball. 

240 

100 

31 

20 

mo 

(?) 

hanuirtnothm (Assam). 

(?) 

Dapl. llultar. 

280 

158 

21 

20 

5781 

(?) 

Lit innf {noting ( Insiun). 

(0 

Cnpt. Bui tar. 

2IO 

150 

40 

22 

5782 

(?) 

hnniaignotliiK (Aswan) 

(?) 

** Mils. Coll." 

220 

too 

20 

83 

VMl 

(?) 

IVltar (A#wmi). 

(?) 

“ Mum. roll/* 

281 

155 

35 

23 

awm 

(V) 

Cju'lmr (Assam). 

(?) 

“Mm. Dull.” 

215 

103 

30 

21 

0051 

(?) 

Natfa Hills (Assam). 

CO 

rapt. Bui tar. 

210 

1(H) 

31 

<2‘l> 

0052 

(.*) 

Napa Hills [ Warn). ,. 

{O 

<'npt, Bui tar. 

215 

100 

42 

20 

18825 

V 

.Iri(/u in. mil \iaknn 
I’ont f, \\. Burma). 

Mar. Ihh 1 

Marina Kurvuy 
of India. 

882 

155 

11 

*5 

0010 

A 

1 

I’nnduupyoo (H|»|rt*r 
Bmma). 

1h7.» 

Di. ,1. Amtar- 
.1011. 

21!» 

100 

20 

85*5 


(0 

Burma... 

( O 

*' Mils. Boll/* 

821 

153 

31 

83 

5788 

0 

Burma. ,. 

(?) 

<*,ipt. But tar. 

882 

153 ' 

8K * 

83*5 

12018 

(?) 

Tnlny (NTmml, S. 
Burma). 

.lull. HI, 1882 

!>r. J. Amtar- 
mciii (Marttui 
Mxped.). 

815 

070) 

81 

(88) 

12012 

(?) 

Tallin (Minimi, K. 
But nut). 

Jan. HI, IhHH 

Dr. «l, Aiutar- 
wm (Martfui 
HxihhI.)* 

222 

151 

81 

81 

12000 

. 

it 

Vital (Merfml. H. 
Burma). 

Mar. 0, 1882 

Dr, ,1. Aiutar- 
hon (Meraul 
BximmI.T. 

881 

too 

83 i 

28 

12010 

? 

Bilal (Mcrtwl, S. 
Burma). 

Mar, 0, I8S2 

Dr. ♦). Aiutar- 
wm (Merjcul 
13 x)Hm1.), 

882 

100 

2M 

24 

12011 

() 

Vital (Mwtil, S, 
Burma). 

Mar. 13, 1K82 

Dr. .1, Andor* 
‘urn (Mrruul 

PajwsI.). 

880 

150 

33 

23 

— — — 

.. 

. . 

- 

. . 

- 


. 

— — 

8007 

(?) 

Amlaiimris. 

(?) 

Dr, (1. 13. 
Dobnon. 

822 

(158) 

30 

33 

8008 

(?) 

\ndamnus. 

(?) 

Dr. 0. JC. 
Dolmen. 

211 

105 

21 

34 

2000 

(?) 

Andamans 

(?) 

Dr, <1. K. 
Dohoon, 

832 

(m 

82 

22 

20408 

? 

Autkhet (Port Btatr, 
H. Andaman*), 

Kali. 88, 1800 

Dr. (1. H. 
Bnltay. 

222 

UK 

30 

24 
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Records of the Indian Museum. 


Itnnarks .—Stuart Baker (1928, p. 208) stales Unit the “Andaman 
birds are very green and average more white on the lorehead and laee 
but seem hardly separable from sylvcdica J \ The few skins Irom the 
Andamans in the Indian Museum support these remarks. 

In the Indian Museum specimens no difference in measurement 
is discernible between birds from Eastern India, Burma and tin 1 Anda¬ 
mans. 

Distribution.- “Nepal, Sikkim Terai and \ssam. south to about 
lat. 20° N. in the Indian Peninsula, central Tenasserim, northern Siam 
and all of Indochina; Andaman Islands 1 : Pulo Uondor, Hainan (?) 
(Peters). 


Muscadivora aenea pusilla (Blyth). 

(The South Indian Green Imperial Pigeon.) 

1849. Carpopkaga pusilla, Bl\th, Joutn. Asiat. Soc. Jlno/al NVI 11, Pt. 2, |>. 8Hi. 

(Nilgiris, ertore =South India, vide inf?a.) 

1849. Carpophaga pusilla, Blytb, Catal. Birds Mu*. Anal. Hot. Bnujal, p. 232, 
No. 1402. 

1928. Muscadivora aenea pusilla, Stuart Baker, Faun. Bill. hid ., Bhdt> (2nd 
ed.) V, p. 209. 

1937. Ducula aenea pusilla, Peter*, Checklist Buds 1 Valid III, p. Mi. 


Muscadivora aenea pusilla is represented in the collection of the 
fndian Museum by the following skins:— 


Ken. 

bex. 

Lof ality. 

Date. 

( allot loi 

Measuiemeiits (nun.). 

N o. 

or Donor. 

W. 

1 

Ti 

c. 

1S455 


“ Mudthary ” (Tra\ ail- 
tore). 

(?) 

u Mus Coll/’ 

m 

r>o 

on 

21 

•20400 

(Holo- 

tvpe). 

(?) 

“Nilsirls” (mote) 

(-3. India). 

1S4G 

l>r. T. c. 

,1 oi ilon. 


(us) 

2S 

20 

20470 

(Sy». 

type). 

| 

“ NUnlrlb”' {errore) 

(=--R. India). 

J s 15 

Dr J.<\ 
Jordon. 

202 

112 

30 

(22) 

20548 


Katupathawwa (North 
Central ProV., 
Ceylon). [Dry Zone.] 

Kept. 11, 
1910. 

C'olomlH) 
Mas., Ceylon. 

215 

ion 


l«> 

20547 

| 

Hijrara or Hujara 
(South Prov., 

Ceylon). [Wet 

Zone J 

May 18, 
1932. 

Colombo 
Mae., Ceylon. 

213 

151 


21 


RemarJcs .—Blyth (1849a, p. 816) wrote about the bird as follows :— 
“ No. 1402 C. pusilla, nobis. Like 0. sijlvatica (vel aenea of India), but 
much smaller, and nape very rufescent. Length of wing in.; of tail 
5} 2 in. Nilgiris.” No other particulars were given. In his Catalogue 
(1849, p. 232) he wrote : “ 1402 C. pusilla, Blyth, J. A. S. XV11I, hab. 
Nilgiris. A. Specimen presented by T. C. Jerdon, Esqr. (1845).” 

In the Indian Museum, however, there are two skins, Nos. 26469 
and 26470, which bear identical labels as follows:—“Type No. 1402, 
Carpophaga pusilla Blyth. Nilgiris. T. C. Jerdon, Esqr., 1845, A. S. B.” 
No doubt, one of these two skins is the specimen listed in Blyth’s 


1 “ The Andaman birds possibly represent a distinct race ” (Peters). 
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Catalogue. Of the two, No. 2(5469 agrees with Blyth’s Jouni. Asiat. Soc. 
Bengal specimen in measurements (wing 8£"—about 210 mm.; tail 
5i"=-ahout 138 mm.) and also in having the nape rupescent. It must 
therefore be regarded as the Iloloivpe. No. 26470 then becomes a 
Syntype. 

Type-locality. Referring to this bird as Carpophaga sylvatica , Jerdon 
(18(54, p. 15(5) showed that Blvth was wrong in accepting Nilgiris as 
the type-locality. Jerdon wrote : <% ... I do not consider Blyth’s small 
race <7. pinilla , from 1 he South of India, distinct from the bird of Central 
India ... ; ... the supposed new species was founded on a peculiarly 
small specimen.” And further : “ .. .Mr. Blyth was mistaken when he 
slated that the specimen sent him by myself, from which he made his 
pusilla, was from the Neilgherries [old spelling of Nilgiris]; indeed I 
liave not even seen this pigeon in the Wynaad.” 

Blyth’s type, therefore, did not come from the Nilgiris, but from some 
other place in South of India The type-locality should, therefore, 
be South India. (Stuart Baker, 1928, p. 209, gives the type-locality as 
Ceylon, but# without authority.) 

Distribution. Indian Peninsula from about lat. 20°N., south' 
ward ; Ceylon ” (Peters). 


Genus Myristicivora Rcichenbacli. 

Myristicivora bicolor (Seopoli). 

(The Pied Imperial Pigeon.) 

1780. < 'oh unha tricolor* Seopoli, Jhtic. Flora ct Faunae Jnsuhr. , fa so. 2, p. 04. 
(New Uuinou.) 

1810. iUmmnhtwa bicolot , Myth, (Mil. Birds Mas. AM. Hoc. Banjul, p- 232, 
No. 140(5. 

1028. Mt/rislicinota bicolot bicolor , Stuart Baker, Faun. Hnt. hid.* Birds (2nd 
eel.) V, p. 211. 

1037. Oucula tricolor , IVlern, ('Jock-list Birds World 111, p. 50. 

Some authors have recognised several races of this species, but they 
are not admitted by Peters (1937, p. 50). 

Myristicimm tricolor is represented in the collection of the Indian 
Museum by the following skins : - 



Collector 
or Donor. 


Measurements (mm). 


0. JI- Booloy (220) 

(?) 221 

(?) 207 

J&Aittefl Mub., 225 

Singapore. 

daidindes 224 

Plantes 
(Paris?). 

Zool. Gardens, 247 

Calcutta. 
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Records of the Indian Museum. 

Remarks. —No. 18347 is a poorly preserved specimen with the plumage 
soiled with fat; the tail and wings are damaged ; the under tail-covert 
have a few irregular black spots at the base. In Nos. 3972 and 3973 
the under tail-coverts are pure white with no black spots. 

Distribution.—“ Recorded from many localities between the Bay 
of Bengal and the Philippines, eastward to the Aru Islands and islands 
west of New Guinea. Occurs chiefly on smaller islands and islets, 
wandering in large flocks from island to island in search of food ” (Peters). 

There is a skin, No. 10806, in the Indian Museum merely labelled 
“ New Guinea ”. 


Family Columbidae. 

Subfamily Golvubinae. 

Genus Columba Linnaeus 1 . 

Columba livia Gmelin. 

The species ranges from the British Isles and W. Europe, via N. 
Africa and W. Aisa to India, and N. China (?). Peters (1937, pp. 58-60) 
admits fourteen subspecies of which two, neglecta and intermedia, occur 
with certainty within the Indian limits, while about the occurrence of a 
third, lima, opinion is divided—most probably it does not occur within 
the Indian limits. 


Columba livia neglecta Hume. 

(Hume’s Blue Rock Pigeon.) 

1873. Columba neglecta, Hume, Lahore to Yarkand (by Henderson & Uum<»), 
p, 272. (Ladak, Kashmir.) 

1928. Columba livia neglecta, Stuart Baker, Faun. Brit. Tnd ., Birds (2nd ed.) 
V, p. 220. 

1937. Columba livia neglecta, Peters, Check-list Birds World ITT, p, 59, 

Columba livia neglecta is represented in the collection of the Indian 
Museum by the following skins :— 


Beg. 

Vo. 

Sex. 

Locality. 

Date. 

Collector 
or Donor. 

Measurements (mm.). 


W. 

TL 

Tr. 

C. 

9931 

9 

West of Bam (K. Iran). 

April 20, 
1872 

Mr. W. T. 
Blanford. 

219 

130 

' 29 

10 

24850 

9 

Kuhak (Selstan, E. 
Iran). 

April 22, 
1905 

J. W. N. 
Gumming. 

218 

121 

30 

10 

25403 


LaM-Baring, 1,600 fb. 
(Selstan, E. Iran). 

March 11, 
1919 

Drs. N. 
Annandale 
& S. W. Kemp. 

230 

130 

31 

10 


1 Columba, Linnaeus, Syst. Nat. (10th ed.) T, p. 162, 1758. Type (by subsequent 
designation of Vigors, 1825) is Columba oeneas, Linnaeus (loc. cit.). Stuart Baker (1928, 
pp. 218, 219), following Mathews (1927, p. 55), regards as the type Columba paktmbus 
Selby (III. Brit. Om . I, p. xxx, 1825). He gives Selby’s date first (p. 218) as 1852 and then 
(p. 219) as 1925, both wrong, as Ticehurst pointed out in 1930. Both Hartert (1920) 
£nd Peters (1937) give priority to Vigors 1825 over Selby 1825, and I follow them, 
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Jteg. 

No. 

Sex. 

Locality. 

Dale. 

Coiled or 

Measurements (nun.). 




or Donor. | 

W. 

Tl. 

Tr, 

(J. 

2i«70 

d 

Sliorauak (8. AJglm- 
mbtaii). 

(V) 

Dr. h\ It. I 
Maynard. | 

201 | 

120 

(32) 

10 

2283S 

(V) 

iKnMmur or \ arkaml 
region ?). 

Auu. J l, 
1873 

Cant. 

Trotter 

(ffoisjlhS 

Varkaud 

Iftcpori., 

187J-7J). 

210 

127 

SO 

10 

22800 

V 

tkasluini or \aikuml 
legion V). 

Ami. 20, 
1870 

I)J. l'\ 

Htoliezka 

(Foihytiib 

Yarkand 

iflxiied,, 

3870-74). 

222 

120 

01 

21 

0050 

0 

Kliarlm ( hmJm or 
Karim) (Ladak, 

Kawlmur). 

Juno 20, J870 

J)r. (1. 
llonderaon. 

227 

135 

1 

02 

20 

22835 

(V) 

Kliarlm ( Kuilm oi 
Karhu) (Ladak, 

Kashmir). 

Aug. 21, 
1S70 

Dr. F. 
htoliezka. 

222 

105 

02 

21 

I<2(i8 

u 

Hliergul (Ka^lumi). 

Held. 25, 
1875 

Dr. J. Scully. 

205 

120 

(30) 

18 

17201) 

V 

Hhergul (IvuHhmir). 

Hep!. 25, 
1875 

Dr. J. Scully. 

201 


31 

21 

22807 

U) 

Nuria (Kashmir). 

Aug, 28, 
1870 

Dr. 1<\ 
Htoliezka. 

225 

j 125 

0J 

21 

7000 

V 

L'ilgit, It. 

(Kashmir). 

<Jlil> 1870 

J. Jliddulpli, 

212 

i 110 

21) 

10 

17270 

< 1 
0 

Ddgit (Kmimdi). 

No\, 10, 
IS78 

Dr. J. Si ully. 

2**7 

125 

00 

21 

17271) 

v ! 

<lil» r il (tsadmiir). 

Jan. 12, Is70 

Dr. J.Scully. 

215 

120 

20 

Ls 

17277 

<? 

(Digit < Kashmir). 

Maie|j 0, 
1870 

Dr. J. Scully. 

222 

128 

•{1 

21 

1727S 


(Digit (Kashmir). 

Ma,> 21, 1870 

Dr. J. Scully. 

2;)() 

i I2S 

a:i 

20 

22801) 

D 

(Digit (kashmir). 

Jam 10, 1880 

Dr. J. Scull}, 


120 

00 

20 

«(M)7 

D 

Draw (kuHhinir). 

June 20, 1S70 

Dr. (1. 
Henderson, 

211 

112 

27 

10 


Remarks .—The specimens of neglecla in the Indian Museum are in 
some respects, especially the colour of the rump, intermediate between 
lima and intermedia. As pointed out by Ticehurst (1923, p. 463), in 
uegleda the rump is in most cases cither very pale grey or white. But 
the lighter patch is considerably narrower than in lima. In a few cases, 
as in Nos. 7963 (Uilgit), 17269 (Hhergul), 22835 (Kharbu), 22838 
(Kashmir or Yarkaml '() and 21879 (Shorawak, S. Afghanistan), the 
rump is grey almost as in intermedia from which it is difficult to dis¬ 
tinguish these individuals. However, other specimens from the samo 
regions correspond bo true negleda. 

Distribution .—“ Transcaspia and Turkestan south to southern Persia, 
Baluchistan, Sind and northwestern Punjab ” (Peters). 

There is a specimen, No. 21879, in the Indian Museum from Shorawak 
in S. Afghanistan which is i neglecla. (Prom N. E. Afghanistan, Meiner- 
tzhagen, 1938, p. 707, has recently recorded C. 1. gaddi.) 
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Columba livia intermedia Strickland. 

(The Indian Blue Rock Pigeon.) 

1844. Columba intermedia , Strickland, Ann. Mag. Nat . Hist. XIII, p. 39(In<li«- 
Calcutta..) 

1849. Volurnba ( Columba) livia (part, variety in S. Asia), Blyth, ('atal. Birds 
Mils. Asiat. Soc. Bengal, pp. 233, 234, No. 1417, V to H. 

1928. Columba livia intermedia , Stuart Baker, Faun . Brit, indBird* (2nd 
ed.) V, p. 221. 

1937. Columba livia intermedia, Pctem, Check-list Birds World 111, p. f>9. 


Columba livia intermedia is represented in the collection of the Indian 
Museum by the following skins:— 


Reg. 

No. 

Sex. 

Locality. 

Date. 

Collector 

Measurements (turn). 

or Donor 

W. 

TI. 

Tr. 

O. 

20515 

(?) 

" Upper Burma .. 

1803 

Col. Phayre. 

215 

122 

30 

18 

26510 

(?) 

" Upper Burma *\ .. 

1803 

Col. Phayre. 

210 

120 

| 30 

18 

26517 

(?) 

Burma. .. 

(?) 

Dr. C. 
Williams. 

219 

117 

33 

*• 

26518 

(?) 

India. 

(?) 

Asiat. Soc. 
Bengal. 

220 

(135) 

29 

19 

26510 

(?) 

Lower Bengal. 

1843 

Asiat. Soc. 
Bengal. 

228 

; 

129 

31 

19 

4000 

(S’) 

Barraekpore (24-Par- 
ganuh, Bengal). 

Feb. 1870 

Asiat. Soc. 

Bcngul 

(Purchased). 

t 218 

(132) 

32 

20 

4001 

(9?) 

Barraekpore (24-Par- 
ganas, Bengal). 

Feb. 1870 

\<*int. Soc. 
Bengal. 
(Purchased). 

226 

•• 

29 

20 

37270 

(?) 

Katmandu (Nepal) 

April 10, 
1877 

Dr. J. Scully, 

201 

110 

29 

•• 

17271 

(?) 

Katmandu (Nepal) 

April 10, 
1877 

Dr. ,r. Scully. 

21S 

138 

30 

18-r. 

37272 

(?) 

Katmandu (Nepal) 

April 20, 
1877 

Dr. J. Sc ully. 

213 

121 

27 

20 

17273 

(?) 

Balaji (Nepal). 

May 15,1877 

Dr. J. Scully. 

207 

137 

33 

18 

17275 

(?) 

Near Balaji (Nepal). 

Nov. 25, 1877 

Dr. JT. Scully. 

8H3 

136 

31 

.. 

17274 

3 

Harigaon (Nepal). .. 

Sept. 17,1877 

Dr. J. Scully. 

215 

130 

30 

»* 

3090 

(?) 

Simla (Punjab). 

(?) 

Dr. F. 
Stoliezka. 

231 

124 

30 

20 

3097 

<5 

Agra (U. P.). 

Nov. 1867 

" Riddell 
Mus.” 

213 

125 

31 

21 

3004 

$ 

Agra(U,P.). 

Nov. 1869 

“ Riddell 
Mm/* 

212 

130 

31 

22 

26508 

(?) 

"Masuri" =?Mur&oo- 
ree (U. P.). 

1849 

Capt. Hution, 

(231) 

133 


21 

3095 

3 

Cliota Nagpur. 

Dec. 1808 

Mr. V. Ball. 

220 

(325) 

31 

20 

3000 

(’) 

Daminiok (Bihar ?). 

May 31,1870 

Mr. V, Ball. 

210 

118 

28 

18 

3098 

3 

Slnghbhum (Bihar). 

April 10, I860 

Mr. V. Ball. 

220 

123 

S3 

10 

10701 

3 

Palamau (Bihar). 

April 6, 1878 

Mr. V. Ball. 

212 

118 

30 

10 

11450 

3 

" BUoura M ( «Bavda), 
2,500 ft. (Kolhapur 
State, Bombay Pres.). 

April 19,1878 

Surg. J. Ann- 
strong, 

217 

120 

31 

20 

23950 

3 

. Trivandrum (Travan- 
eore). 

Nov. 1891 

Trivandrum 

Mas. 

200 

•• 

30 

20 
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Remarks - Nos. 22351, 21950, and 23712 are ornamental breeds 

mounted’in the gallery ; they are not listed in the above table. 

No, 26517 (“ Burma v ) and No. 26518 (“ India ”) have a dark, almost 
black, upper plumage; and No. 3996 (Daminiok, ?Bihar) is speckled 
with black on the back and wings. These three specimens are evidently 
domesticated varieties. 

With the exception of some of the skins discussed above, all the other 
skins in the Indian MuHoum, including the two skins from “ Upper 
Burma Nos. 26515 ami 26516, have the plumage typical of wild birds. 

Hartert (1920, p. 1170) was of the opinion that the darkest and the 
most typical forms are found in S. Tndia. The two S. Indian speci¬ 
mens, Nos. 11456 and 23950, in the Indian Museum are not appreciably 
darker than the N. Indian birds. 

Distribution. “All of India (except the part occupied by neglecta) 
east to western Assam and south to the dry parts of Burma; Ceylon ; 
occurrence in Siam may be due to introduction ” (Peters). 

Columba rupestris Pallas. 

1827. ('olumba Otnas 8 ru posit is. Pallas, Zooqr. Husso-Asiat. I, p. *560. 

(Da arid, Transbaikalia.) 

The species ranges from practically the whole of Asiatic Russia below 
the Arctic Circle down to Kashmir, Tibet and S. China in the south, 
and Manchukuo and Korea in the north-east. Peters (1937, p. 57) 
admits two subspecies of which one occurs within the Indian limits. 

Columba rupestris turkestanica Buturlin. 

(The Turkestan Hill Pigeon.) 

I81KI. ('olumba tupi^ttis pallida (not ('olumba pallida Latham), Koths child 
& llaitett, Orta. Monatsb. I, p. 41. (Altai Mongolia; type 

fiom Kafon Karagai.) Name pteoeeupied. 

11)08, ('olumba tuptshts l tufa start lea, Buturlin, Out Mouatsb. XVI, p. 4.5, 
(New name lor (\olumba utposhts pallida Koth. & Hart.) 

1928. ('olumba ntp< sit is luik<'>lanic(i 1 Stuart Baker, Faun. Brit. hid.. Birds 
(2nd ed.) V, p. 222. 

1937 ('olumba tuposit is hoktstanira, Petera, Check-list Birds World 11T, p. 57. 

Cohnuba rupeAtm fudestanica is represented in the collection of the 
Indian Museum by the following skins :— 


(«) Juveniles. 


1U‘K. 

No. 

1 

Set. 

Locality. 

Date, 

Collector 

Measurements (mm). 

or Donor. 

W, 

Tl. 

Ti. 

<\ 

21501 

(Jot.) 

i Little Pamir (14. Tur- 
kCHtnn). 

(?) 

I>r. Aleock, 

[205 

124 

27 

101 

21502 

<JUV.) 

Little Pamir (14. Tur- 
kPHtaii). 

(?) 

Dr. Aleock. 

[109 

11 tt 

28 

£13 

21503 

: 

(Juv.) 

Little Pamir (E. Tur- 
kcstati). 

(?) 

Dr. Aleock. 

[200 ! 

118 

27 

20] 

13280 

(Jot.) 

Kllian Valley (E. Tur¬ 
kestan), 

July 11, 1883 

(J. Ellis. 

[223 

115 

26 
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(b) Adults. 


lies. 





Measurements (nun.). 


Locality. 

Bate. 

Collect or 





No. 

StX» 

or Donor. 

W. 

Tl. 

Tr. 

C. 



17282 

d 

Gilgit (Kashmir). 

Dec. 7, 1879 

Dr. ,1. Scully. 

228 

J23 

m 

17 

37283 

<J 

Gilgit (Kashmir). 

Dec. 7,1870 

Dr. J. Scully. 

240 

lit) 

33 

17 

17284 

£ 

Gilgit (Kashmir). 

Nov. 8, 1879 

Dr. 5. Scull). 

230 

122 

28 

ir 

17280 

$ 

Gilgit (Kashmir). 

Dec*, b, 1870 

Dr. «l. Scully. 

* 228 

144 

29 

16 

13288 

(?) 

Tutigalak, 14,000 ft. 

May 25. 1883 

C. ISllis. 

225 

116 

28 




(Ladak, Kashmir). 





13268 

(?) 

Tutigalak, 14,000 ft. 

May 25,18b3 

C. Ellis. 

235 

336 

29 

16 



(Ladak, Kashmir). 






22843 

22847 

(?) 

(?) 

Leh (Ladak, Kashmir) 

Sept. 4,1873 

Dr. F. 
Stoliczka. 

240 

136 

30 

16 

Tank(t)se (Ladak, 

Sept. 10,1873 

Dr. P. 

220 

143 

20 

J5 



Kashmir). 


Stoliczka. 





22848 

(?) 

Lu(c)kung or Luglmng, 

Sept. 19,1873 

Dr. P. 

222 

135 

31 

10 



(Ladak, Kashmir). 

Stoliczka. 





22842 

(?) 

Lu(c)kimg or Luglmng 
(Ladak, Kashmir). 

Sept. 19,1873 

Dr. P. 
Stoliczka. 

210 

131 

30 

17 

22846 

(?) 

Above Sakti (Ladak, 

Sept. 14,1873 


220 

127 

28 

It 



Kashmir). 

Stoliczka. 





22849 

(?) 

Above Sakti, 14,000 ft. 

Sept. 14,1873 

Dr. P. 

227 

138 

28 

11 



(Ladak, Kashmir). 

Stoliczka. 



22845 

<?)' 

Above Sakti, 14,000 ft. 

Sept. 14, lb73 

Dr. P. 

234 

129 

30 

17 



((Ladak, Kashmir). 

Stoliczka. 


22844 

(?) 

Above Sakti, 15,000 ft. 

Sept. 14. 1873 

Dr. V. 

215 

12S 

28 

17 



(Ladak, Kashmir). 

Stoliczka. 


17280 

d 

Karakoram Pass 

Aug. 28, 1875 

Dr. ,J. Scully 

217 

138 

29 

16 



(Kashmir). 



22853 

(?) 

Tangitar (E. Turkoman). 

Peb. is, 1874 

Dr. K. 

2:M) 

129 

27 

16 

22850 

(?) 

Tangitar (E. Turkestun). 

Pel). 18, 1874 

Stoliczka. 

Dr. F. 

228 

111 

29 

15*5 

22862 

(?) 

Tangitar (E. Turkestan). 

Peb. 18, 1874 

Stoliczka. 

Dr. P. 

234 

1 44 

30 

U-5 

22840 

(?) 

Tangitar (E. Turkestan). 

Peb. 18, 1874 

Stoliczka. 

Dr. F. 

227 

334 ' 

28 

16 

22841 

(?) 

Pa&rabat (E. Turkes¬ 

March 20, 1874 

Stoliczka. 

Dr. F, 

235 

139 

30 

17 

22851 

(?) 

tan). 

Pasrahat (E. Turkes¬ 

March 20,1874 

Stoliczka. 

Dr, F. 

224 

121) 

30 

16*5 

24946 


tan). 

Khambajong (Tibet). 

Oct. 7,1910 

Stoliczka. 
Cant. H. J. 

Walton. 

Dr. J. Scully 

232 

330 

28 

15 

17283 


Kunlun Mts. (W. 

Aug. 16, 1875 

220 

341 

28 

(19) 


Remarks ,—The skins in Table (6) are clearly identifiable as 0. r. 
turkestanica adults. The four skins in Table (a) differ from those in 
Table (6) in the following points:—(i) smaller size; (ii) absence of 
metallic sheen on the nape and foreback, these areas being dark slaty ; 
(iii) absence of metallic gloss and of purple colour on the hind neck and 
the forebreast, these areas being dark grey-brown with narrow rufous- 
brown edgings to the feathers. The birds would thus appear to be 
the juveniles of turkestanica. They further differ from the adults in 
the particular noted below. Whereas in all the adult skins in Table (6), 
the first primary is subequal to the second and longer than the third, 
in the four skins in Table (a) it is not so. Three of them (Nos. 21501, 
21502 and 21503) have the first primary considerably shorter than the 
second and third, the latter two being subequal. In the fourth, 
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No. 13289, the second primary is the longest, and the first and the 
third are subequal. 

Distribution .—“ Semiretchensk, Zaissan and the Russian Altai, south 
through Turkestan and western Tibet to Gilgit and the northern slopes 
of the Himalayas 1 (Peters). 

Columba leuconota Vigors. 

The species ranges from W. Afghanistan and S.W. Turkestan (the 
Pamirs, etc,), north to Kansu in W. China, east to N. E. Burma and 
Yunnan, and south to the northern slopes of the Himalayas, including 
Nepal, Bikkim and Bhutan. Peters (1937, p. 57) admits two subspecies 
both of which occur within the Indian limits. 

Columba leuconota leuconota Vigors. 

(The White-bellied or Snow Pigeon.) 

1831 .J'olumba leuconota. Vigors, Proc. ( t onm. Zool. Bor. Bond. Pt. J, p. 23. 
(Himalayas. According to Peters, infra , the type wa« probably from 
Nepal. According to llartert, 1920, p. 1473,*the type probalhy lost, 
but certainly from west of Sikkira.) 

1928. Columba Uucotiota leuconota , Stuart Baker, Faun. Brit, fnd., Birds (2nd 

ed.) V, p. 221. 

1937. Columba leuconota leuconota. Peters, Clurk-list Birds World III, p. 57. 


Columba leuconota leuconota is represented in the collection of the 
Indian Museum by the following skins :— 






— 

Measureiuents (mm.) 

Keg. 

No. 

Sex. 

hoenlity. 

Date 





BH 

W. 

Tl. 

Tr. 





22883 

(V) 

TiisIihaoii (Dms Valiev, 

\uu. 17, 1873 

Dr. K. 

220 

138 

30 

19 


Kashmir). 


Stolicsska. 






V 

liras (Kashmir). 

.1 line 20, 1870 

1st Yarkand 
Kxtwd. 

230 

130 

32 

17-5 

17287 

V 

Above Mnta>»m 

Oft. 1, 1875 

Dr. J. Scully, 

235 

145 

31 

20 

17288 

a 

j 

(Kashmir). 

Joth (Uilgit, Kashmir). 

Get. 14, 1875 

Dr. J. Scully. 

222 

127 

32 

21*5 

21217 

(Jnv.) 

Dlmsladhnr Range, 

Mig. 22, 1002 

W. M. Cruel- 

1227 

138 

29 

22| 


10,000 11. (Punjab). 


dork. 





8003 

>' 

Kumaon (IT. I\). 

1807 

“ Riddell Mus." 

242 

142 

32 

10 

3990 

-A 

J 

Kumaou (IT. P.) 

(?) 

Dr. Y. 
Hioliczka. 

240 

(139)| 

20 

10 

3980 

(?) 

41 Itnkhn In Bussahlr ” 

Jun. 7, 1800 

Mr. A. O. 

221 

.. 

28 

15 

( Bashahr State, 
N. K. Pmijab). 

Sikkim l2,(K)01t. .. 


Hume. 





3088 

A 

J 

Sept. 20, 1870 

U. J. lllWCK. 

239 

151 

28 

10 

siooi 

(?) 

LaHiung Valley, 1 1,000 

Oft. 3, 1870 

Mr. W. T. 

234 

,. 

32 

18 

ft. (M. Sikkim). 


Blau ford. 





3987 

v 

Choi a Range 10, (MMl It. 

Allg. 25, 1870 

Mr. W. T. 

230 

131 

31 

18 


(R. sy?kim). 


Rlunford. 





22.882 

(?) 

u Sikkim M 

June 28, J875 

W» K. Brooks. 

230 

143 

32 

It) 

12058 


Bhutan. 

March «, 1870 

W. Rutledge. 

•• 

*• 

32 

20 

12052 


Bhutan. 

March 0, 1876 

W. Rutledge, 

20S 

•« 

31 

21<5 

12054 

9 

(?) 

March 32,1877 

W. Rutledge. 

*• 


33 

20 

23982 

j$V> 

(?) 

(?) 

Zool. Hardens, 
Calcutta. 

1232 

137 

33 

m 


1 “Birds from northern Kansu are referable to this race, vide F. Steiubaeher inline 


(Peters). 
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Remarks.— No. 23982 has the adult plumage, but differs from the 
other adults in the Indian Museum in the fact that its first primary is 
about 35 nun. shorter than the second and third, the latter two being 
subequal; in all other adults the first primary is only 5-10 mm. shorter 
than the second. 

I am unable to distinguish Bhutan and Sikkim skins in the Indian 
Museum from those obtained farther west. 

Distribution .—“ The Himalayas from western Afghanistan to Sikkim, 
where it intergrades with the next form [i.e., gradaria] ; occurs in summer 
in the Alai Mountains 1 and the Pamirs in southwestern Turkestan ” 
(Peters). 

Columba eversmanni Bonaparte. 

(The Eastern Stock-Pigeon.) 

I8,~>0. Volumba evenmanni, Bonaparte, C. It. Acad. tici. Paris XU1I, p. 838 
(Western and Central Asia.) 

1928. Columba oenas eversmanni, Stuart Baker, Faun. Brit. Jnd ., Birds (2nd 
ed.) V, p. 226. 

1937. Columba evemmnni, Peters, Checklist Birds Woild Til, p. 61. 


Columba eversmanni is represented in the collection of the Indian 
Museum by the following skins :— 


■1 




— 


Beg. 


Locality 

Date. 




— 


Xo. 




SB 

SB 


1 



■HI 

w. 

Tl. 

I 


SUSHI 

Q 

Ktihak (Seistan, R. 

Vpril 28, \m 

J. W. N. 

UK) 

107 

21 

18 



Tran). 

Cu mining. 





14520 

r- 

Tirplml (X. W. Afgha- 

April 23, 1885 

Kurg. Aitchi- 

195 

108 

26 

18 


\ 

ulstan). 

son (Afghan 
Bound.Comm.) 






143:10 

S' 

1 Tirplml (X. W. 4rgha- 

April 22, 1885 

Surg. Aitchi- 

195 

I 108 

29 



liKtan). 

son (Afghan 
Bound.Comm.). 







1452* 

3 

Tnmau-Agha (XT. W. 

April 23, 1885 

Hurg. Aitchi- 

200 

108 

27 

17 



Afghanistan). 

sou (Afghan 
Bound. Comm.)* 






11800 

a 

Miu Darukht (Afgha- 

June 1, 1886 

Cant. Yale 
(Afghan 

204 

118 

25 

17 



nlstan). 










Bound. Comm.) 





17208 

j 

Yak Shaiuha "Bazar 
(40 miles S. of 
Yarkand, E. Turkes¬ 

Aug. 1, 1873 

Dr. J. Sadly. 

203 

110 

25 , 

18 



tan). 







'17295 


Yak Shamba Bazar 

Aug. 1,1875 

Dr. J. Scully. ; 

ri99 

107 

27 

17-31 


fJuvd 

(40 miles S. of Yar¬ 
kand, E. Turkestan). 







17290 

<Jnv.) 

liras (Lndak, Kashmir). 

Sept. 29, 1875 

Dr. J. Scully. 

riuu 

108 

2ft 

17| 

flue 

,, 3 

(ImprA (Ladak, 

Oct. 8,1870 

Dr, 0. 'Hender¬ 

[201 

111 

2ft 

17] 


(Jw.) 

Kashmir), 

son. 




3984 

t?) 

Shsa District (Punjab). 

(?) 

Mr. A. 0. 

Hume. 

Dr. Scott 

209 

112 

28 

IS 

29520 

(?) 

Kansi (Hissar District, 

(?) 

202 

mm 

(28) 

18 



Punjab). 

(Asi&t. Sac. 




24094 

(?) 

Kolassi (Purnea Dis¬ 

Jan. 14,1880 

Bengal). 

H. Reilly. 

108 


20 

20 

3985 

(?) 

trict, Bihar). 





(?) 

(?) 

Dr. Fayrer, 

190 

113 

27 

37 

3980 

(?) 

(?) 

(?) 

Dr, Fayrer. 

201 

104 

27 

10-3 


1 ® alcer remark (1928, p. 224) that it breeds as far north aw the Altai Mts. 
is probably wrong. The only records are from the Alai Mts. which lio considerably 
south of the Altai Mts. 
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Remarks. — Nor. 17295, 17296 and 6116 from Ladak appear to be 
juveniles. In No. 6116 the plumage is brownish instead of the grey 
of adults, and there is no metallic gloss on the neck and forebreast— 
Dr. Henderson (1873, p. 27) who obtained it had stated: “possibly a 
young bird Nos. 17295 and 17296 are less brown, and the metallic 
gloss is partially present. 

Distribution. —“ Turkestan from the Aral Sea to northern Afghanistan 
and east to Zaissan-nor; in winter to Sind, the southern Punjab, the 
United Provinces and Bihar n (Peters). 

The distribution in Afghanistan and E. Turkestan calls for some 
remarks. Birds from Kandahar in S. Afghanistan are eversmanm 
(Ticehurst, 1927, p. 73). From the N. W. border of Afghanistan, west 
of Herat, there are some skins (Nos. 14528, 14529, 14530) in the Indian 
Museum which are typical eversmanni, not intermediate between evers- 
manni and oems as Stuart Baker (1913, p. 149) opined. These three 
skins are from Tirphut (34° 30' N. lat. and 61° 30' E. long); and Toman- 
Agha (34° 52' N. lat. and 61° 2' E. long.). 

Columba palumbus Linnaeus. 

The species ranges from W. Europe, south to N. Africa and via Asia 
Minor, Caucasus, Turkestan, Transcaspia. Palestine, Tra<] and Iran to 
N. W. India (east up to Oudh) and the Himalayas (east up to Sikkim). 
Peters (1937, pp. 61,62) admits six subspecies of which only C. p. easiotis 
occurs within the Indian limits. 

Columba palumbus easiotis (Bonaparte). 

(The Eastern Wood-Pigeon or Ring-Dove 1 or Cushat.) 

J849. (' ahutiba (Palumbus) lorqnatus (pari, ‘‘variety in N. \V\ Himalaya* ”), 
Blyth, < 'aial. Hint* Mus. A hi at. Bor. Banjul , p. 233, No. 1413. 

ISol (l)e<*. II). Palumbus easiotis, Bonaparte, (*. A\ Arad. tfri. Pan# XXXIX, 
p. 1103. ((‘bUiene Tartary.) 

18.T4. Palumbus rashtis, Bonaparte, Consp. Hen. An. , p. 42. (Himalayas.) 

1028. tUduniba palumbus easiotis, Stuart Baker, Faun. Bril. Jnd. } Birds (2nd 
ed.) V, p. 227. 

1937. Volumba palumbus easiotis, Peters, Check-list Birds World Ill, p. 227. 


Columba palumbus easiotis is represented in the collection of the 
Indian Museum by the following skins :— 


Ho. 

Sex. 

Locality. 

Date. 

Collector 

Measurements (min.). 

or Donor. 

W. 

TI. 

Tr. 

C. 

17280 

o 

Ullgit (Kashmir). 

Od.15, J879 

Dr. ,r. Scully. 

247 

178 

35 


17202 

V 

Danger {(digit, 
Kashmir). 

Nov. 11,1879 

Dr. J. Scully. 

247 

179 

2!) 


17291 

Juv. 

o 

(digit (Kashmir). 

Oet. 22, 1879 

I)r. J. Scully. 

1227 

142 

221 

3982 

(?) 

N. Simla, (Punjab). 

(V) 

Dr. K. 
Stoliczka. 

258 

195 

33 

32 

20*5 

3983 

(?) 

Kuwrnon (l T . I*.). 

1807 

** Hidden Mus.'* 

253 

199 

20 

9892 

" V 

Near Shiraz (H. Iran). 
~tln oak forest, 0,000 
ffc.] 

Near Shiraz (S. Iran), 
fin oak forest, 0,000 
ttd 

1 June 1870 

Major St. 
John. 

~ 247 

~ 201 

* 32™ 

” 22™ 

9893 

Juv. 

9 

(?) 

Major St. 
John. 

[235 

152 

32 

241 


1 The name “King-Dove” is now used for JStreptqpelia decaocto (Frivaldszky) 
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Remarks.—hi No. 9892 (Bhiraz) the neck-patches are pale buff, cons¬ 
picuously lighter than in casiotis from India but deeper than in palum¬ 
bus. 1 

Distribution—“ Turkestan and Zaissan, south to eastern Persia, 
Baluchistan 2 , the Salt Range and the Himalayas east to Sikkim. 
Migrates in winter south to Sind, the Punjab and Oudli 55 (Peters). 

Columba elphinstonii (Sykes). 

(The Nilgiri Wood-Pigeon.) 

1833. Pi(lmu/)us Elphinstonii , Sykes, Ptor. Comm. Zool. aS >ot\ Lund. (1832) 11, 
p. 149. (The Ghats of Dceean.) 

1849. Columba (Palumbus) Elphinstonii, Blyth* Catal. Birds J/ us. Asia!. Hoc. 
Bengal, p. 233, No. 1415. 

1928. Columba elphinstonii , Stuart Baker, Faun. Brit, hid.. Buds (2nd ed.) 
V, p. 228. 

1937. Columba elphinstonii , Peters, Cluck-list Birds WoiUl ill, p. 08. 


Oolmiha elphinstonii is represented in the collection of the Indian 
Museum by the following skins :— 







Measurements (mm.). 

Res. 

No. 

Sex. 

Locality. 

Date. 

Colleotor 





or Donor. 

W. 

Tl. 

Tr. 

0. 




20522 

V) 

Nilgiris(a. India). 

lb4S 

J)r. T. C. 

J orilon. 

199 

(154) 

<S7) 

34 

17 

20523 

(V) 

Njlgiris (8. India.) 

184b 

Or. T. (J. 
Jordon. 

ISO 

15b 

18 

2891-4 

(0 i 

“ Higli range ” (JN. K. 
Traiancore). 

(?) 

Tnvandium 

aoh 

158 

29 

18 


Min-. 






Distribution .—“ Hill tracts of southwestern India from Mahabalosh- 
war to Cape Comorin ” (Peters). 


Columba torringtoni (Bonaparte). 

(The Ceylon Wood-Pigeon.) 

1854 (Dee. 11). Palumbus iortinyfoni, “Layard”, Bonaparte* C. li. Acad * 
tici. Paris XXXIX, p. 1103. (Ceylon.) 

1854. Palumbus torringtoni. Bonaparte, Consp. (hn. -4t\ 11, p. 42. (Ceylon.) 
1928. Columba torrmgtomi , Stuart Baker, Faun. Brit, hul., Birds (2nd ed.) 
Y, p. 229. 

1937. Columba torringtoni , Peters, Check-list Birds World III, p. 68. 


Columba torringtoni is represented in the collection of the Indian 
Museum by the following skin:— 


Jtog. 

No* 


Locality. 

Date* 

Collector 

Measurements (nun.). 

sex* 

or Donor. 

W. 

tl 

Tr. 

0 . 

20531 

<S 

Hakgalta (Ceylon). 

[BUI Zone.] 

April 24,1923 

Colombo Mus., 
Ueylon. 



20 

18 


Distribution .—“ Confined to Ceylon ” (Peters). 


1 Dr. C. B. Ticehurst said in lift. (Nov. 1940) that this difference in due to tho fact 
the Shiraz birds were taken in June while the Indian birds were taken in winter. 

2 Stuart Baker (1928, p. 228) excludes Baluchistan. But Ticehurst (1927, p. 73; 
and 1930, p. 478) has shown that casiotis breeds in the juniper forests ol‘ northern Balu« 
ehistan; he also recorded a bird obtained as far south as Turbai in British Mokran on 
Nov. 27. 
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Genus Alsocomus Blyth. 

Alsocomus puniceus Blyth. 

(The Puxple Wood-Pigeon.) 

1842. Oohtmba ( Alsocomus) Puniceus, “ TickeD ”, Blyth, J our n. Asiat. Soc 
Bengal XI, Pt. 1, p. 461. (Chyebassa, Burma.) 

1849. Cohmba ( Alsocomus) puniceus, Blyth, Catal. Birds Mus. Asiat. Soc. 
Bengal, p. 233, No. 1411. 

1928. Alsocomus puniceus, Stuart Baker, Faun. Brit. Ini., Birds (2nd ed.l 
V, p. 232. 

1937. Columba punicea, Peters, Check-list Birds World III, p. €9. 


Alsocomus puniceus is represented in the collection of the Indian 
Museum by the following skins :— 


Reg. 




Collector 

Measurements (mm.). 

No. 




or Donor 

AY. 

U. 

Tr. 

C. 

3970 

s 

Manbhum (E. Bihar). 

(?) 

Lt. Beavan. 

219 

(144) 

29 

18 

7042 

3 

Mldnnpoie (Lower 
Bengal) 

About 1874 

W. Rutledge. 

(223) 

161 

28 

19 

3977 

3 

Oacliar (Assam). 

(?) 

41 Mus. Coll.” 

237 

(162) 

31 

19 

25272 

(!) 

Kobo, 100 It. (N. E. 
Assam). 

Doc. 5,1911 

Dr. S.W. Kemp 
(Abor Exped. 
1911-12). 

222 

152 

29 

10 

12917 


(ina Islet (Mergnl 
Archipelago, H. 
Burma). 

Feb. 18, 1882 

Dr. J. Ander- 
bou (Mergul 
Exped.), 

223 

154 

28 

17 

12918 


<1na Islet (Mergul 
ArchU>elago, N. 
Burma). 

Feb. 15,1882 

Dr. J. Ander¬ 
son (Mergul 
Exped,). 

222 

1 

(150) 

27 

! 

18 


Remarks. —No. 25272 was wrongly identified as Dncula insignis 
insignis (Hodg.) by Stuart Baker (1913a, pp. 286, 287, specimen b). 

Distribution “ Eastern Bengal, Assam, Laos, south to the northern 
part of the Malay Peninsula, Siam and southern Annam ” (Peters). 

Some further remarks are necessary with regard to its distribution. 
Jerdon (1864, p. 462) recorded it from the “ eastern portion of Central 
India, extending to near the sea coast in Midnapore and possibly south¬ 
wards towards Cuttack”. Salvadori (1893, p. 397) listed a skin from 
“ Central India ”, and included the “ Eastern part of Central India ” 
in its range, probably on Jerdon’s authority. Blanford (1898, p. 38) 
included in its range S. E. Bihar (Manbhum and Singlibhum) and “ as 
far west as Sirguja ” (=Surguja State in Chota Nagpur, C. P.). In the 
Indian Museum, No. 3976 is from Manbhum, and No. 7642 from Midna- 
pur (Lower Bengal). Finally, Stuart Baker (1913, p. 177) has included 
the Sundarbans within its range. 

Layard (1854, p. 58) recorded it from Ceylon where it probably 
occurs as a rare straggler (not as a seasonal immigrant as suggested 
by some authors). Legge (1880, p. 696) once observed a flock in Ceylon 
in 1869. The bird has never been recorded from S. India, and its 
occasional occurrence in Ceylon is rather mysterious. 
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Genus Janthoenas 1 Reichenbach. 

Janthoenas palumboides (Hume). 

(The Andaman Wood-Pigeon.) 

1ST $. t •iipttplwqrt pahnnboidex, Anon/moii^ — Huoie, SU. Ftnlh. 1, p. 302. 
iPc#rt Mmiat, S. Andaman Is.) 

Is7C la>ahotfitt* /i (obthitn , Walden, Ann. Nutf. \'u f . (4) XIV, p. 137 

(Trii.kut and Xanuiowrv J'dniuU. Xi< oliais.) 

102s. Ittnthfh t>uhntthoi(if s. Stuart linker. Faun. Hi it. hid , Bints (2nd t*d , 
V, p. 233. 

1937. (*uhunhft palmnhohh >, Peters. (7 /m/•-//«*/ Buds Wtnld III, p. 09. 


Janthoenas pahnnboides is iepiesented in the collection of the Indian 
Museum by the following skin :— 


I 

*? j to - 
1 

Lutalitj. 

Date. 

Collect ir 
or Donor. 

Mca&iuemenN (mm.). 

W. 

Tl. 

Tr. 

C. 


Andaman-. 

(V) 

Capt. It. A. S. 
'interson. 

H 


31 

IS 


Distribution .—“ Andamans and Nicobars ” (Peters). 


Genus Dendrotreron Hodgson. 

Dendrotreron hodgsonii (Vigors). 

1S32. r» thunhn Hodgsonii* Yiguns, Puh\ Comm. ZooL Sen*. Loud.* Pt. 2, p. 16. 
» Nepal.) 

ISitl. ('olundm iAhorouuu sj Hodgaonn* Blyth, CaUd. Binh J lux. Axial. Hoc. 
[1* wffiL p. 233, Xo. 1410. 

192S. A ndrotnum hodgsonii* Stuart Baker. Faun.'Brit, huh* Biuls ( 2ud cd.) 
V, p. 234. 

1937. Columha kodqsoni * Peters, LhtrkJUt Buds Woild III, p. 61. 


Dendrotreron hodgsonii is represented in the collection of the Indian 
Museum by the following skins :— 


Upj. 

i 

H-X. , 

! 

Lo'-.ility. 

1 


Collet t*>r 

Measurements (mm.). 

Xo. 


or Donor. 

W. 

Tl. 

Tr. 

C. 

17)27 

_* ^ 

Mlpit iKa-lnuirt. 

.June 24,1870 

Dr. «T. Scully. 

226 

i :>;> 

, , 

18 

1732" 

; j 

KrtUdh »<UIwrf, 
Ka-lmur). 

June 23.1870 

Dr. J. Scully. 

224 

131 


16*3 

2o324 

r 

Simla (VuuJaM. 

lfc4« 

Wat. Sw. 
Bengal. 

233 

053) 

•is 

16 

36T4 

O 1 

1 Kaniaon (C. Pa. 

Of) 

“ Riddell Mus.” 

23d 

171 

27 

18 

J'>73 

C) 1 

Darjeelimr (X. Penpal). 

Winter or 
38H9-70. 

H.J.Btaes. 

j 

220 

133 

23 

17 

J7‘> 

<3> 

Katmandu cXrjialK 

V!) 

(?) 

220 

163 

C-2#) 

10*5 


Distribution .—Resident between 8000 and 13000 feet in the 
Himalayas from Kashmir to Assam and south to Burma and the Shan 
States; western China in southern Kansu, western Szechuan and 
western Yunnan ” (Peters), 

1 The spelling given fay Xeave (Somme. Zod. IE, p. 800, 1939) is Janthoenas not 
lanthoenas which Stuart Baker (1928, p. 233) has used. 
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Genus Streptopelia Bonaparte. 

Streptopelia turtur (Linnaeus). 

The species ranges from AY. Europe and X. Africa to tin* whole of 
S. \Y. Asia from the Khirgiz Steppes anrl Turkestan to Arabia. Imtj, 
Iran, Afghanistan and X. \V. India. Peters (1937, p. 89) admits five 
subspecies. Of these only awoii'oht occurs with certainty within the 
Indian limits. According to Stuart Baker (1933. p. 187 ; i928. j>. 

N. t. turtur is a rare staggler in extreme X. \Y. India but. as pointed out 
by Ticehurst (1930, p. 478), this contention is based on very slender 
and doubtful evidence. 

Streptopelia turtur arenicoia (Harteit). 

(The Persian Turtle-Dove.) 

ISU4. Tmtur lintur aun*vola, Hartort, Xorit. ZooL 1, p. 42. <Fm>. S. Jroii.> 
Type was. in Tring Mus., England ; ncm evidently in Amer, Mu-. Nat, 
Hist. 

1928. StieptoptUa turtur nmuroJa , 8tuart Baker, Fnini. Bt>f. Ird. }j*rt s *2ud 
ed.) V, p. 237. 

1937. Ftrrptoprtia turtur nrnucola, Peters, Chr(k-list B*rth lfo/M III, p. s9. 

Streptopelia turtur arenicoia is represented in the collection of the 
Indian Museum by the following skins :— 


II e«. 

Sex. 



0ulle< tor 

Measurements nmii.). 

No. 



or Donor. 

\Y. 

I 

Tl. i 

1j 

< 

21574 

1,1 uv. 
of 

Lit (It* Pamir (E. lur- 
kestun). 

1?) 

Dr. Alcnck 
(Pamir Bound. 
Comm.). 

[175 

lib 

2 >5 

in, 

22ss? 

(?) 

Ka&li'jrar (E. Turkes¬ 
tan). 

!)<*(*. Ill, 1874 

Dr. F. 
Stoliczka. 

!o9 

12} 

22 

17 

2286(5 

(?) 

Yarkand (K. Turkes¬ 
tan). 

Ma> 23, 1874 

Dr. F. 
Stohezko. 

174 

123 

21 

in 

17310 

3 

Yarkand (E. Turkes¬ 
tan'. 

May 2s, 1875 

Dr. J. Scullj. 

171 

12P 

2J 

17 

17317 

o 

Yarkand. 

May 30,1875 

l)r. J. Scully. 

m 

130 ! 

22 

19 

17:;is 

o 

Yarkand. 

May 31, 1875 

Dr. J. Scully. 

174 

IP* 

2J 

.. 

17310 

-1 

0 

Yarkand. 

June 2,187.1 

Dr. J. Scully. 

175 


22 

17 

17320 

3 

Yarkand. 

June 10,1875 

Dr. J. Scully. 

174 

(124) 

25 

Is 

17321 

? 

Yarkand. 

May 28,1875 

T>r. J. Scully. 

im» 

127 

21 

17 

22888 

f!) 

Kurjialik, near Yar¬ 
kand (E. 1 urkestan). 

May 30, 1874 

Dr. F. 
Stoliczka. 

175 

132 

24 

JV5 


(*) 


20520 

o 

T 

Gilttlt, 5,000 ft. (Kash¬ 
mir). 

May 20,1879 

(?) 

171 

121 

23 

17 

10433 

(Juv.V) 

Near Shiraz (Dan). 

July 1809 

('apt. St. John. 

[180 

100 

20 

1«] 

0804 

0 

Near Shiraz, 0,000 ft, 
[Iran). 

June 1870 

Major St. 
John. 

171 

120 

22 

lb 

0032 

3 

mu 

April 10, 1872 

Dr. W. T. 
Blanfurd. 

182 

123 

22 

10 

10282 | 

(?) 

(?) 

Dr. W. T. 
Hanford. 
(Persian Ooll.) 

171 

[1221 

21 

16 
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Remarks .—Hartert (1920, p. 1486) and Stuart Baker (1928, p. 237) 
state that birds from southern Iran. Turkestan (east up to Kashgar 
and Yarkand). Afghanistan, Baluchistan, Iraq, etc. are paler and smaller 
than the typical birds, 8. t. tintur. from Europe. The wing-length given 
is 163-177 mm. (Hartert) and 161-181 mm. (Stuart Baker), while for 
the typical race turtur the figures are 163-182 mm. but mostly 173-178 
nun. (Hartert) and 165-184 mm. (Stuart Baker); arenicola is generally 
regarded as smaller than turtur. 

Hartert (1894. p. 42), who first separated the southern Iranian birds 
into a separate race arenicola, had stated that “ the birds from Yarkand 
might also be distinguished subspecifically ”, but later (1920, p. I486) 
he regarded the Yarkand birds as arenicola. 

The Turkestan and Iranian birds in the Indian Museum fall into 
separate groups [Tables (a) and (h) above], the Iranian birds being 
markedly paler and smaller, as shown by the following measurements 
(mm.):— 


E. Turkestan 

Iran .. 



Wing 

Tail 

Tarsus 

Culmen 

* 

171-175 

118-130 

22-25 

17-19 

11: 

169 

127 

21 

17 

3 o?: 

169-175 

123-132 

22-24 

15*5-1 

’*33 t 

162-171 

123-129 

22 

16 

.1 0?: 

171 

(122) 

21 

16 


No. 26529 from Gilgit resembles the Iranian birds in plumage. 
Having no typical European birds for comparison, I cannot go further 
into the question. 

Distribution .—“ Breeds in northern Africa from Morocco to Tripoli; 
in southwestern Asia from the Kirghiz Steppes to Turkestan south to 
Iraq, Persia, Afghanistan and Yarkand. Recorded as a migrant in 
Egypt, Yemen, and the Danakil country, and as wintering in north¬ 
western India ’’ (Peters). 


Streptopelia orientalis (Latham). 

The species ranges from Siberia in the north to Iran and India in the 
south, and China, Japan, Formosa and Hainan Island in the east. 
Peters (1937, pp. 89, 90) admits five subspecies. Of these, three occur 
within the Indian limits. Koelz (1939, p. 81) recently created a sixth 
race, sylvicola. based on six specimens from Castle Rock, Bombay Presi¬ 
dency. From Koelz’s description, sylvicola seems hardly separable from 
agricola Tickell. 

The uncertainty of the nomenclature of two of the three subspecies 
occurring within the Indian limits has led to considerable confusion in the 
past. Among those who have discussed the question from various angles 
are the following:—Hartert (1916, p. 80; 1920, pp. 1488-1490), Hartert 
& Steinbacher (1936, p. 458). Rothschild (1926, p. 223), Ticehuist (1930, 
p. 478), Ludlow & Kinnear (1934, pp. 97, 98) and, finally, Whistler 
& Kinnear (1936, pp. 677-679). Ludlow & Kinnear have finally settled 
the question of nomenclature, while Whistler & Kinnear have given an 
excellent summary of the distribution of the subspecies in India, 
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The three main views on nomenclature are summarised below ;— 




Snlispecmt naini 

< 'ommon u une 

Under tul 

< 0\ Pit’s 

TV w Xo 1 
((7>ri e< t oi e 
adopted m 
piesent 
account ) 

TV >i Xo 2 
(Adopted h\ 
ftiuait 
Baku 111 

Fa hh But 
hit) 

Vint Xo j 

1. Rufoim Tuitle- 

l)o\ e. 

Pale do\e-mu*y 

onnitahs 

Latham. 

onnitahs 

Latham. 

onnitoln 

Latham. 

1 Withun Tndnn 
iiufous rump. 
D*>\ ( 

While 

ntenin K\ ko. 

f(7 ratio j 

EvuMiiann 

/» nnqo 
F\ersrnami 

{ lucliaii Rufous 

Tin Ih I><ot 

I) »! k Jl(‘\ 

oi/i nolo Tit k< 11. 

Mima \ 

Svkts 

oi)/ u'ofo 

Tu k. 11 


Streptopelia orientalis orientalis (Latham). 

(The RufousJFurtle-Dove.) 

1790 ('ttlumha mu otoh s, Latham, Intin Out TI, p f»0(> f( Inna, m Sonm nl I 
ISP) Tut tin onnttohs (pa it), l>l\th, <\ ala! Bath Wits Is//// >Sw Buh/hI. 
p \ r o i i% 

102S S7 ;/ptnptlat nmntoh s onnilah s, Stuait liakti, Boon tint lntl. llml 
(2nd id } V. p 2;lS. 

191)7 Sinptoptho on* otohs onuitohs PittMs, (*ht / fist Bints || oiltf III p s') 


fitrt'piopelia orientalis otienlalis is represented in the collection of the 
Indian Museum by the following, skins :~ 


He-' 



1 late 


Measurements (mm ). 

So j 





Tl 

Tr 

c 

2VH7 ! 

j 

Mi|u, s lOO ft (Mislimt 
HilK \ L Vssmi) 

Uu<h o u»n 

(apt 11 S 

knnmU 

107 

i n 

jo 

K. 

JUMP, 

> 

I\mm how (S 1 < 1>iii ii 

od. isro 

< Tt Ullkttt 

1*14 

i> 


M 


Remark*. -Tlie bird is stated by some to be common in the hills 
of Yunnan up to about 7,000 feet (vide Rothschild 1926, p. 233). 
Rothschild refers to some of Anderson's specimens. There are in the 
Indian Museum two of Anderson’s skins labelled Tut tar gelastes Tern., 
one from “ Ponsee ”, AV. Yunnan (April 11, 1868) and another from 
“ Hatha T T p. Burma ” (January 19, 1868)—both are agricola (Tiekell) 
as listed below (p. 332). However, Rothschild refers one of 
Anderson’s skins from Ponsee (^ March 1868) to 8. o . orientalis , although 
Anderson had referred it to nieena . The statement of Stanford & Tice- 
hurst (1939, p. 215) that Anderson’s records nominally from Yunnan, 
are really from Burma ” is not quite correct since some of Anderson’* 
skins of the Rufous Turtle-Doves wete from Yunnan (see p. 332). 

Distribution. “Breeds from central Siberia, Transbaikalia. 
Apiurlajid and Island of Sakhalin south to the Himalayas, northern 
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Assam, Yunnan Kwangluug ami Island of Kiusiu. Wmlcrs o\»t the 
greater part of eastern India, Indo-Chinese countries, soul hem ('liiiia, 
the Japanese Islands, Formosa and Hainan M (Peters). 

Streptopelia orientalis meena (Sykes). 

(The Northern Indian llufous Turtle-Dove.) 

1S32. ('oUnnbtt Mnutt* .J, >S\ Los, Pun. Vonntt. Zotd. Sot. Load. II, \). 10). 

(Dim can.) 

184*2. (Udnmhtt ftntnja , K\ cismami, Atlth mitt Pallas Zootp . A\>sso*.I.wrt/., Ium.II, 
p. 17. (Nom*ariu and mountains ol Tailaunti, Monuoliu.) 

J928. Sheptoj vita ontufahs ftnaqo . Ntii.ut Bakui, Pan a. IhtL Inti.* lit ids (2nd 
<xL) \ r , y . 239. 

1937. Sinpfnjwfia ontntnlis maim. IVtoi**. ('htvl-h I Ittnl Hoild III, ]>. 90. 


Streptopelia orientalis meena is represented in the collection of the 
Indian Museum by the following skins : 


Bop. 

No. 

Sex. 

Lot alitj. 

Dale 

1 

(oiled ui. 

Menaiieinenls (min.). 

or Donor. 

W. 

'll. 

Tr. 

C. 

22800 

(V) 

** S. W of EaP-va” 
(- Iphmar) (K 
I’urkostan). 

Ma> is, 1871 

I)i. I 1 . 
Stolhzka 

103 

JJ0 

27 

10 

um 

(Ju\.?) 

C'ldlik (Afphnu Tin- 
kednn, not Jran). 

,lul> 2, 1880 

t aid. Vate 
( V fa ban 
Ihmnd.Comiu ). 

L1*»d 

lls 

2) 

10J 

3721)7 

<2 

Khiuo* ((iilfjlt, Ka-hmii) 

\pul 28, 1S7D 

in J.Seulh, 

10 i 

IP) 

2S 


17208 

, 

(Wait (Kashmiri 

JMa> 1, 1871) 

I)i. J. Seu 11$ . 

107 

III 


10 

22884 

(« 

Chiliseamho (Udak, 
Kaslimh). 

Vim. IS, 1873 

Dr. V 
Stoliezka 

18 > 

I2(» 


15 

17201) 

V 

“ SInc«d. INmjal " 

(1 (Wait, Kashmn). 

Maj 27, Im70 

Dl. .1. 8( iillv. 

1VI 

1110) 

ji 

IS 

0 401 

o 

Kaiman, near simauMr 
(Kashmir). 

June* 15, 1870 

Dr. (1. Ileiulei- 
wm « Mh-a Hi* 
Fir*-! V ai- 
kfllitl U\ped ) 
(F«|s\ til’ 
Flisl \nr- 
kand I'lKped.). 

Dr. K. 
Stoliczka, 

Id 

(130) 

2.» 

17 

c. ior> 

u 

Kantian, near Snnauar 
(Kashmn). 

June 15 1870 

is^ 

10s 

27 

10 

41)01 

(?) 

K> claim (ot Kcjlaim) 

Uikul { ? K unpru 

DIstiict), (Punjab) 

C>) 

IV) 

127 

20 

10 

i73ir> 

■« 

o 

Kansrao (Debra Dun 
District, T T «itcd Vro- 
\ luteal. 

Aniil 2, 1870 

(3Ir. <4. KI 
or Dr. J. 
Scully 7). 

187 

1 IS 

27 

17 

11804 

9 

*' Bhourn ” (-Bavda), 
2,500 ft. (Kolhapur 
State, Bombay Pres.). 

April 7,1878 

Sum. J. 
Vrmstronu. 

1S3 

135 

25 

15 

11802 

0 

44 Bhoura” (=Bavda), 
2,500 ft. 

April 8,1878 

Sura. J. 
Armstronu. 

18ft 

340 

27 

10 

11350 

o 

*' Bhoura” <- Ba\da), 
2,500 ft. 

April 10,1878 

Sura. J. 

Ar lustrum?. 

HU) 

137 

28 

17 

11204 

9 

“Blioimi” (“lUiMla), 
2,500 fi. 

April 10,1878 

Sura. J. 
Armsfnma. 

1HS 

131 

25 

IK 

11803 

o 

44 Bhoura ” ( -Bnvda), 
2,500 ft. 

April 11,1878 

Sura, J. 
Armstiona, 

1»1 

142 

27 

10*5 

11203 

& 

44 Bhoura ” ( = Bavda), 
2,000 ft. 

April 13,1878 

Sura. ,1. 
Armstrong. 

180 

131 

2(1 

15 

11300 

-* 

o 

44 Bhoura ” ( -Bnvda), 
3,500 ft. 

April 1ft, 1878 

Surp. ,T. 
Armdrouc. 

184 

133 

27 

•• 

11138 


** Bhouia ” (Bavda). 
?,500 ft. 

April 1ft, 1878 

Sura. J. 
Vrmstrona. 

188 

131 

20 

17 
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Remark*. Ilartert (15)20, p. L 15)0) gave the win^»-lcMU»th as 187-202 
mm., mostly about L95 mm. Stuart Baker’s (1028, p. 210) figures are: 
“ 169-200 mm., but nearlv always over 175 mm.” Ia the 17 adult 
skins in the Indian Museum, the wins* measures 180-107 mm., the 
majority being grouped, closely around 188-189 mm. 

Distribution. Breeds in ihe southern part of western Siberia east 
to the western Mini ; Tinkesian, Persia, Afghanistan, Kashmir and 
the Himalayas east to western Nepal Winters over the whole of western 
and southern India " (Peters). 

The following further remarks are necessary. 

The bird does not occur over the whole of W. India it avoids the 
desert areas of Sind and Rajputann. 

Tieehurst (1927, p. 72) has recorded two birds on passage (October 1 
and June 2) from Quetta in Baluchistan. 

Whistler & Kinnear (1926, pp. 077, 078) have quoted several records 
from the western and eastern coast of Peninsular India down to about 
lat. I2°N. ; in the Indian Museum there are several Armstrong skins 
(April 7-19) from the Kolhapur State in the Bombay Presidency. Below 
12°N. lat., there are no records from the mainland of India. 

Tt occurs as a winter straggler in (Vvlon (Wait, 1921, p. 290) ! . 

There is a skin, No. 17215 (April 2), in the Indian Museum from the 
Delira Dun District, l T . P. There are several records from Bilmr where 
it is said to be common in winter. 

Stuart Baker's statement (1912, p. 200) that it is certainly an occa¬ 
sional straggler in Dimitri (Assam) needs confirmation. 

Another statement of Stuart Baker (1928, p. 210) that “ Uothschild 
accepts Anderson's record of this ran* from Yunnan ” is incorrect. 
Rothschild (1920, pp. 222, 221) does not accept it as a Yunnan bird at- 
all. Neither Mayr (1928, p, 217) nor Stanford & Ticelmrst. (1929, 
pp. 215, 210) have recorded it from N. Burma where the rare oriental! #, 
and not meeaa, is found. 

The Indian distribution may thus be summed up as follows : Breeds 
in Kashmir and the Himalayas east up to western Nepal where it- inter¬ 
grades wi;th the darker race, o<jricola Ticket! : breeding birds (inter¬ 
mediates ?) may occasionally bo found in the plains of Bihar. Winters 
in the whole of India (excluding the desert areas of Sind and Rajputann, 
etc.) east up to Bihar. Migrating birds met. with in Baluchistan. 
Stragglers occur in Ceylon in winter. 

Streptopelia orientalis agricola (TicketI). 

(The Indian Rufous Turtle-Dove.) 

1833. t'alumba Agrieota, Tiekell, ,/ount, Asiut, H'or. Jhngal II* p. 581, (ditndcs 
ofBorabhum and Dholblium, Bilmr,) 

1028. HUrtplopvUa oriental h menu* Stuart Baker, Faun, tint . hut. Hint# (2nd 
ed.) V, ]). 240. 

1037, Hlrrptoptdia mcntnli* agricoha Peters, <'hvck-lht Hud h World III* p. 00. 


1 vStuart Baker (1030, p. 080) bus wrongly referred this record t-o H, o. agricola , see 
foot-note on p. 332. 
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Streptopelia orientalist agricola is represented in the collection of the 
Indian Museum by the following skins : ~ 


HtR. 

No. 

Sox 

Locals v 

Dale. 

CullfM toi 

.Measinemenl 

s faun.). 

or iwmm 

\\ 

'II 

Ti 

( 

! c. 


j 

kHull.i| 1.11 .i (OiNs*») 

\UC ISSN 

“ Mils Colt.” | 

171. 

1 il 

27 

15 

IgJH 

r 

i 

kcii<1inp.ua IOiissi) 

Vnu HhS 

" Mils < oil." 

17 i 

121 

20 

J r * f 


(0 

M.tnhhum (liiliar) 

( v > 

H. Tien \ an. 

171 

IIS 

27 

Is 

c 

n 

i 

Kuiu (Itnmhl Distiht, 
fill mi). 

0«t.22, I01»7 

Ur S. C law 

ls5 

.. 

27 

H 

sr.rrto 1 

<0 | 

.lesson* (K Helical). 

C') 

T. C. Tweeilie. 

HIS 

m 

20 

10 

2WR2 

* 

j 

Stmtli S\lhet (W'-ani) 

(0 

C. li. \ntrain. 

HU 

no 

25 

17 

H272 


Thavcnmo (liiiima) 

Mav 24, 1S77 

Ur V. 

Slolh yka 

ls2 ' 

1 

ho 

27 

Is 

2^221 


TvalttM 4.fi00 ft. (s. 
slma st*ites, liumin). 

N'o\. 2.1. 1 son 

Col. C. T 
Mnuhnni 

1H l 

i to 

25 

IS 


O 

i 

Tl.inqiu 1 (S. Shan 
States, liunan) 

!><*<. an, isuti 

Col. C. T. 
liin-iham. 

17"* 

1‘U 

21* 

17 

Wls.“ 

(V) 

Kathn (Vp]N*r Humid). 

Jan. 10, 1 

l>r. J. Amler- 
son. 

1st 


:»ij 

(17) 

00S4 

< 9 ) 

ftmsoe, It (lCa'k- 

h\ei»Tlllls, Yunnan). 

Via 11 11 1 stiN 

1)1. J. Vwler- 
son. 

Iss 

112 

27 

10 


Remarh. Rothschild (1929, pp. 223, 231) accepted Anderson's 
record of this race from Yunnan. He wrote ihat an Anderson skin of 
“ Tartar gelastei * ” from Tsitkaw (February 187b) in the British Museum 
is u weena " ( agricola Tickell). In the Indian Museum there are two 
Anderson skins. No, 908-1 (Ponwee, Kakhyen Hills, \V. Yunnan, April 11) 
and No. 9085 {Kuilui, Upper Burma, January 19) 1abe11e<l Tnrtvr 
gchateii : they are agricola Tickell. These records, and that of Andrews 
<fc Heller (ride Rothschild, lot\ cit.) from Ho-inu-alm Bass, W. Yunnan. 
A])ril 17, would suggest the inclusion of 8. W. Yunnan within the range 
of agricola. 

Diatrifodums Resident in northeastern India in Bihar, Orissa 
and Bengal : southern Assam, and Burma south to Teuasserim " 
(Peters). 

On the basis of the remarks given above, S. \\\ Yunnan may bo 
included within its range. 

In winter it may straggle as far south-west as Mahabaleshwar, 
Bombay Presidency (Stuart Baker, 1928, p. 241). 

The statements of Whistler (1928, p. 302) and Atuart Baker (loc. cit.) 
that the bird breeds both in the Deccan and Oetitral Provinces is. so far 
as I know, not supported by actual records. 

Stuart Baker's (1930, p. 589) statement that Wait has recorded it 
from OVylon is incorrect 1 . 


Streptopelia decaocto (Frivalclszkv). 

The species ranges from Hungary via S. E. Europe, Iran, India and 
Turkestan to China and Japan in the east. Peters (1937, p. 92) admits 

1 The only Turtle-1>o\<* which Wait (19:11, p. 290) ie<ords a# omitrinv in (Vyloa 
iBfemtga Kvera. meenn Syk.) with white under tail*c-overt 
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three subspecies of which two occur within the Indian limits (vide also 
Roonwal, 1940. pp. 437-452). Ticehurst (1929, pp. 7-10) has suggested 
that S . decaocto (Frivaldszky) should perhaps retain the older name 
8. risoria (Linnaeus). 

Streptopelia decaocto decaocto (Frivaldszky). 

(The Indian Ring-Dove.) 

[ 1758. y'ohuuba risoria, Linnaeus, tfyst. Naf. (JOfch ed.) I. p. 165. (India.) 

Considered bv some as applying to domesticated forms only.j 
18IJ8. Coin mini risoria Linn., variety d<caorto, Krivaldt»zky. K. way if nr halos 
Tdmtbdff Krkdni/ri HI, !>t. 3, p. 183. (Turkey.) 

1840. Tartar risorius (part?), Blyth, (Uriah Birds Mas' Asiat. Nor. Jinti'tl, 
p. 235. (Part habitat, N. Africa, errou >) 

10 ’2 ft. Streptopelia decaocto decaocto (part), Htnurl Baker. Fa ait. tint, tad. 
Bird s (2nd cd.) V, p. 218. 

1037. Slreptopelin decaocto decaocto , IVIers r/acMist Birds H odd III, p. 02. 
1010. Streptopelia decaocto decaocto , Hoonwal, Bee. lad. Mas. XLIL |>. Ilo. 


Btreptopelia decaocto decaodo is represented in the collection of the 
Indian Museum by the following skins 


Kcj!. 

Hex, 

1 

Loealit.x. 

Date 

Colin ioi 

Mr.iMiinnrntfl (mm.). 

No. 

01 Donor 

i 

W. 

T1 

Tr. 

C, 

24588 

o 

Kliwnfn Ahmad (Sois- 
tan, K. Tran). 

Mas 7 1005 

.1. W. \ 

<iiniimtiif. 

non 

1 10 

20 

10 

own 

(.liii.v) 

PMiln (Baluchistan). 

l*cb. 10 ls72 

Mi \\ '1. 
Blaulotil 

11 (> i 

12s 

2,! 

151 

17022 

u 

ML Abu Obi||>utuiM). 

.Max 22, Ishs ; 

Mr. s. Mtitf 

107 

1135) 

2) 

.. 

2573‘i 

*1 

Kalmlnrn (Kanchi 

DM i let. Bihni) 

OH Is. 11)27 

Dt 8, < li.ixx 

17) 

110 

2.) 

10 

257,)(> 

C 

Chaiidwa tllnuchi- 
Cnlainmi IhuiIci, 
Bihar). 

OH. 22, 1027 

hi. h C. L,ix\. 

lie- 

MO 

21 

It, 

mr»s 

(0 

Manbhuin (h, Bihar). 

to 

“ Mu- Coll.* 4 

IdV 

i .;.*, 

21 

Is 

moo 

to 

Maubhum (M. Biluu) 

to 

“ Mu*,. < oil.” 

I/O 

IIS 

2,> 

17 

mo i 

(?) 

Singhbhmn(L. Bihar). 

(0 

Mr. V. Ball, 

17a 

no 

27 

15 

moo 

(?) 

Nepal, .. 

(?) 

to 

172 

no 

.. 

in 

I05tt 

o 

, Nuspur (< Vntral Pro- 
' luCOfi). 

(?) 

Mr. W, 1. 
Blanfonl. 

171 

150 

21 

17 

■a M 2 

to 

S. K. Berm. 

(?) 

Mr. W.T. 
Blnitfoid. 

(01 

i.ii 

. 1.5 

!., 

11002 

A 

u 

riunulii (KahiHKhi 
District. Bom ha > 

| Presidency). 

May 2.1, 187s 

Suru. .L 

At lustrum.’. 

101 

100 

25 

ten 

181*12 

r , 

i Near Baimulorc(M>soir 
Stair), 

CO 

44 Mas Coll. 
tlnfla. 1 * 

100 

132 


15*5 

20533* 

(JUV.Y) 

Calcutta. , 

(1812-15) 

A slid. Sue , 

| Brnjinl. 

|LV> 


23 

M| 


•This in No. 1180 II of RlythV Caftil. II inis Mils. A si >il. Noe. flmi/iil, ]ip. 23.">, :'"0 
(1849), w here il i« deserilicd ns “ Young. (While race) ”, under Tartar riHoriwt. f l bo 
plumage of the specimen is entirely white. I have* included (his identifieatiou on Birth's 
authority. 

Remarks*— Stuart Baker (15)28, ]>. 248) included under B. d . t leaaodo 
the E. Turkestan birds also; the latter are really B. d. doliczkac Hume 
(sec p. 351). 

















°,S4 RnouUoftlu Indian Musnnn | Voi XLIT1 

The Indian specimens nl d (Uauxto in the Tndnn Museum s>ive a 
wing-length of 160 176 mm i\eiai»c IbS mm 

Distnhnhon 4 Resident fiom ovei southeastern Euiope, 

Asia Mmoi Tmkestan noitliem (Inna and la pan south to Palestine, 
Iiaq, Peisia India, Ceylon and western China V pale variety louud 
undei domestication (Peteis) 


Streptopelia decaocto xanthocyclus (Newman) 


(TheBumust Ring-Dove) 


1006 

lois 

ion 

1010 


J Htliu da tt in unit* (Mif hi \t win m I uft 1 1 hi (\ S ) I\ p 12 4 
infills 1 f pi it«. (Minim iml M iii„ut l) tnil Uppu Bunin) 
sttf ptopthu d undo m fin if V/ Stunt I > ik i I nun hi f hid Bud s 
(2nd td ) \ p 210 

S ft pfopdu dnuoito t in 1 / it >f< f is l\t is (Id fist Lads I \oifd III 
p S2 

Sf tuptopdnt duarnto uintho \ t In s Po m\ d I* Inf \his Mil P *440 


tiltcptopeha decaocto lanthoctfclus is lepiesented m the collection of 
the Indian Museum by the following skin 


Via 

No 

■ 




j VIi isiiu mints (mm ) 

B 

1 ocalits 

!>i! 

( Hi t>i 
i I> i i 




a 

10(4 

(') 

l pin (1 fill In i 

V »I\ lie lit 40 

nulls 1*1 \\ I liimo 

(N Luinn) 

S |< Ms 

hi 1 \nli 
n 

1 


u 

( 17 ) 


Rentath The single \ndeison skin m the Indnn Museum agrees 
with kndeison’s desmption (1S79 p 4>(>C>) m that the tolom guieiallv 
is daikei and nune vmd than in Indi m spec miens ol the species (A> d. 
decaocto ), and the collai is luini and nioie cicsccntic ” , it is also 
“ decidedly laiget (nd( Roonwal 1910) 

Dislntmtion — u Buima Shan States Yunnan and eastern China 
(loweL Yangtse Valiev and VohLien (Pettis) 


Streptopelia clunensis (S< opoli) 

The species extends fiom AV India (excluding Sind and the Punjab), 
to China, Foimosa and the Philippines in the east and south to (Jovlon, 
the Malav Peninsula and the East Indus Peteis (1957, pp 97, 98) 
admits eight subspecies of which (oui octui within the Indian limits 


Streptopelia chinensis suratensis (Uinelm) 

(The Indian Spotted Dove ) 

1700 < olvmlu Matrnsts Gindin, Sysf \at I I>1 2 p 77S (Sunt. Bomb ly 
Pum Itricv (t Sunn i it, Ion hides U p 170) 

IK40 Turf in sumtnms (put) ISIvth fatal Buds \tus Is mi hoi Bnmth 
p 2*6, No 14* > ' 

102S 'stnptopdta thinwsis sintitm s/s Stunt Bike i, V<tun But hid t Buds 
(2nd ed ) V, p 242 

1917 Vtuplopthu t/unais SHutums, hliis, Clink list Buds Wmld Ilk 
p 07 * 
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fit)optopfho dtuutt s/s sitntltHsis is lcpte^ontod m the (ollcction ol 
the Indian Museum l>\ the follow mu skins 


I e„ 

St\ 

1 Ills 

hit 

(l111 111 

A1 him nuuts (mm) 

Iso 

I I) 1 l 

AN 

11 

ii 

( 

17 OS 

eiu\ ) 

Hill i (< 1 it k i 1) 
n n) 

S<\ II 1**1 

hi i s nli\ 

11 

1-» 

^2 

1 1 

17 0) 

(Tin ) 

< 1 1 ( K 1 1 n ii ) 

N« \ t is*) 

h 1 s ull\ 

II > 

117 

-2 

1 

r 0 < 

(Tin } 

(ill it (k I i hi ) 

h is is-) 

hi 1 s ull\ 

[1 » 

(1 1) 


hi 

1- 10 

l* on 

(Jin ) 

( (1 i< (k i hi) 

( 1 itt i(l lin n ) 

1 1) i isso 

hit 17 IS" 

hi l * nils 

hi i s tiif\ 

1 0 

|1 0 

1 h 

(l-«0 

( 0) 

1 *5 

I 1 

2s 

( ) 

(li in Ii ilh i ti 

Mum (1 iu il| null 
hi In 1 1 in till 

luh ( Is'" 

hi l 

S(oli ✓! i 

1 0 

(I 0 

^2 

h 

22S01 

(') 

( 1 in (1 mi| ti <*) 

Jul\ ji 1x7, 

hi l 

st tii A i 

I 7 

1 2 

21 


17"0( 

. o' 
dm } 

1 ( 1 1< ii \ (i mi N 
{k it m i IuJ \ ] l 
A ill \ 

III 1 IS** 

hi l s nth 

|I2S 

11 ) 

2 * 

H ‘I 

17 01 

■*. 

j 

k ti in in In (P i il> 

\liil lo is** 

hi l s uih 

11 i 

1 > 

2(5 

I >1 

17 0* 

■\ 

k lu in lu (k j ih 

M i\ - is** 

hi ) s |||h 

1 * 

1 ( t 

20 

1 t 

17 <r 


1 < i *t i \ <i ut Is 

1 k Oiii i In | * | il 

N ill \ 

lun s !•>** 

1)1 i s uih 

1 

1(1 

— 

15 

r lS( 

(0 

k ( in ii lu ( Ni i il) 

(O 

( ) 

1 10 

1 * 

21 t 

lit 

r w 

A 

11 u 1 1 1 \ | tl) 

Si I ( is* 

hi 1 s uih 

1 * 

(I ~> 

-( 

10 

10 2 

() 

h i| lin (N | i il) 

() 

hi 1 *Hl l 

II 

1 

1 t 

is 


toil 

-l 

J 

l)u t lui (N i 11 il) 

t > 

hi l Vi lu 
mi 

) I 

1 < 


III) 

10 4 

d) 

hii) lu luu 

(N 1 n tl) 

( ) 

hi i ' m) i m 
m 

1 0 

1~~ 


1 » 

2( 41 > 

d) 

< li ( 1 ii| u mi IM 
(u( N hi il) 

\ ns 

/ml SitiviN 
oi 1 nili i 

1 * 

112 

t 

h 

10(1 

J 

JM m il \ (Mi in iihui 
.hisl N\ lui il) 

1 in 
!s70 

Mi 1 AN i til 

M is m 

1 1 

(IIS) 

- 

it 

1011 ! 

() 

Mi In t| < i< (AN Iui*il) 

hti 1 

1K70 

Mi 1 \\i ii- 
M tsntt 

112 

1(2 

2) 

10 5 

250* 

(') 

J in iji it (N uli t In ( 

1 iud) 

Vu. 

1 >-7 

Mi \ If ditm. 

h 

hi 

2 > 

II > 

40 7 

() 

( il utt i 

\ it 1 

isu7 

Mu toll 

112 

(HO 

21 t 

n 

10 * 

l 

i 

( ill Utt l 

hit IS(i 

l)t 1 Audi i 

SI u 

1 2 

111 

21 

u 

20 OK 

(Mount 

til m 
RillMN) 

Is 

liul Mus mini 

( il< tiff t 

Mu 2 ns 

Mi H A 
sin j ml 

110 

m 


17 

2( 12 

\ 

J 

hilt* AN itn ANoiJu 
17 imlis N ri 
( ikutti 

hit o n ) 

Dr M J 
Booth* d 

1)2 

in 

21 

15 

2007 


si nth S\Hut (Vssun) 

d) 

( B Vntiam 

111 

117 

24 

in 

21580 

rj 

South Sjllut (Assun) 

d) 

( I) Anti tun 

1 1 

m 

22 

(15) 

24502 

(0 

St utli svlliit (Assam) 

(') 

l B Anti nn 

H7 

m 

2T 


4041 

V 

Sutjilliuiti (Hdni) 

J fl» 0 1S< ) 

Mi A Bill 

117 

in 

>5 

n 5 



Records of tlic Indian Museum. 


| Von. XL1II 



Angara (Banelil Dis- OH. 12. 1027 
1 rii*t. Bihar) 

“ClioU Nagpur.” . Dee. Iso* 

West of Chanda (Cen- Jan, I, l*7n 
tra* Prox hires' 

Alt. Aim (U.ijpuiuua). Jan. 1, ISO* 

Mt. Aim (Ua jputana). Apr. 27, ISOS 

Alnnadahad (tiu)rat). M) 

Watrhniaii < \agho* Alar. I, IS7* 

Ian) (Katnauirl Dis- 
triet Bomlmj Pres ). 

Waghotan < \a«hn- Fell. 2*. 1*7* 


Alar, 27, 1*7* 

Apr.*.i, i*7s 
Apr. :i, 1*7* 
Apr. 1*7* 
Vpr. :i, 1*7* 
\pr. I. 1*7* 
Apr. 7. 1*7* 
Apr. 7, 1*7* 
Apr. 10, 1*7* 
(?) 

(?) 

Feb. 1*02 
Feh.1*02 


OH. 12. 1027 Dr. S. C. l,a\\. Ml M'J 


Mr. V, Hall. lid 

Mr. W.'l. I1-17 

IMa iiford. 

Mi. *. king. I:S(> 127 

Air. *. Klim. US 127 


11. K. Al. 
.1 anios. 


Sum, J. \im- U: 
stiwm. 


110 (U0) 

1.12 157 


Ian) 

1 >M riel, 
Pres.,. * 

(Uatnagiri 

Boml>a> 

Blioura ” ( Bax da), 
2.500 It, (Kolhapur 
State, (loin 1 tax 

Pre-.ii lei ie,\). 

Blmuia ” 
2.000 It. 

( Bax da ), 

Blioura " ( 
2,000 ft. 

Bax da), 

Blioura ” ( 
2,000 It. 

Bax da). 

Blioura ” ( 
2,000 it. 

Bax da). 

Blioura ” < 
2,ooo II. 

Bax da). 

Blioura ” ( 
2,000 II. 

Baxdu) 

Blioura *mt 
2,000 It. 

llaxtla). 

Bhnura ” t 
2,000 ft. 

Bax da). 


Near Bangalore 
(Mysore State). 

Near Bangalore 
(Mysore State). 

Devieulmn (Travan- 
i ore). 

IJ<‘>iruluiu (Travail- 
eore). 

*' Tra\ aneore.*" 

" Tra\uneore,” 

Chusri (?). 


*um. J. (U5) N* 
Armstrong. 


Sun?. .1. 1.1.1 U0 

Armstrong. 


Sum. J. 
\rinst rong 

Surg. J. 
Arms! rung, 

Suru. J. 
Amisl rung. 

Surg. J. 
\rn strong. 

Surg, J. 
Vrmstrong. 

Surg. .1. 
\nnst rung. 

Surg. J. 
Armstrong 

surg. J 
Arms! rung. 


“ Mu*, (’oil. 1.15 no 

Jaffa.” 

” Mu*, roll. 117 (PHD 
Jaffa." 

Trivamltimi Dio uu 

Mils. 

Trivandrum 12* Uo 

Mils. 

(Purehased.y 127 1:10 

(Purt-hased.) 127 127 

Dr. K. U* (Ml) 

Htolierkn. 


U* Htt 

1:10 I la 

1 -1:1 Ul 

1.17 II.! 

Ill III 

1*12 MO 

1.52 U7 

112*1 MU 



Distribution. “All of India (but absent from a laige area of Sind 
and Punjab) and in the Himalayas up to 7,000 foot; birds from Oaolnu- 
and Manipur form the transition to 8. c. tig rim and those from Travail- 
core tend towards 8. c. ceylonciisis. Introduced into Mauritius ” (Peters). 
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Streptopelia chinensis tigrina (Temmiuck). 

(Tho I>unnese Spotted Dove,) 

IS 10, ('olumbo Tit/rina* Temnum-k, in Knip, Lcs Phjfonx T, p. 04, pi. 13. 
(Timor ami Bain via in K. Indies. According to llartert, 1020, }). 1401, 
the type in the Paris Museum is from Java.) 

1028. Nfirptojxlia chhinwi-s titjrinu , Stuart Baker, Kami, firif. Intf ., Mirth 
(2ml cd.) V, p. 244. 

1037. tih'<'plo))(liu vhineNMn litjrina, Peters, <'h<rk-Unl Bird* World III, p. OS. 


Stn’p/npeliit cfnnrmis tigriun is represented in the collection of the 
Indian Museum by the following skins: - 


Ketr. 

Sex. 

Been lit y. 


Colleelor 

Measurements (mm.). 

No. 


or Donor. 

W. 

Tl. 

Tr. 

0. 

S271 

)' 

Tlmjet m>o (Burma). 

Dee. 21, IS71 

Dr. V. 
Stoliezka, 

132 

130 

23 

13 

MU7 

(V) 

Surma... 

</> 

Dr. Williams. 

11:. 

157 

25 

to 

0007 

(?) 

I’pper Burma. 

,1an. Isos 

Dr. J. 
Anderson. 

no 

102 

21 

15 

0008 

(?) 

tipper JJurma. 

Jan. 11, isos 

Dr. J. 
Anderson. 

117 

155 

27 

10 

0000 

j 

\a,\leyinati \\ pper 
Surma). 

Jan.ls75 

Dr. J. 
Viiderson. 

I 10 

117 

25 

1 Id* 

0077 

4 

) 

A\n (Ppper lluiuiii). 

Oct. I, IsOs 

Dr, J, 
Vndersou. 

117 

100 

25 

10*5 

007s 

(?) 

An a (Pppei Parma). 

Del. 1, IsOs 

I)i. J. 
Noder-on. 

1,7 

153 

2.) 

It 

0070 

1?) 

Katliu d'pper Burma). 

Jan. 10, isos 

Dr. 1. 
XtalerMUi 

130 

Ito 

i 

25 

M 

0070 

(?) 

" Blmumn ” ( 

Blianm”) (tipper 
ltiiiiii.il 

Sept a, l.sOs 

Di..I. 
\mlersoit. 

117 

lio 

21 

10 

0071 

in 

" !>liaiii,iu *’ ( 

Him mo.') {( pper 
Burma) 

Sept | If.0.i 

Dr. J. 
Nmlerson 

III 

|0-‘ 

n 

17 

0072 

(?) 

M Bhanmn ** ( 

Blmmo?) (t pper 
Burma). 

Sepl. 3, 1 SOs 

Dr. J. 
Vndersm. 

III 

I.I.* 

25 

10 

0071 

(?> 

* v Blmnmn *' ( 

Him me?) (t pper 
Burma), 

|'V|», 1 ,s0.s 

Dr. J. 
\nderson, 

1(1 

100 

21 

10 

0075 

(?) 

M Blmnmn ’* ( 

Bhauie?) (1 pper 
Burma). 

Peh. 2s, ls(».s 

Dr. J. 
Vmlerson. 

110 

no 

i 

20 

l.» 

0070 

in 

M Blummu ” ( 

Blmmo?) (Cpper 
Burma). 

OH. i, IsOS 

Dr. J. 
Anderson, 

111 

m 

21 

1 1 

oono 

(?) 

Tu|K'nu( t pper Burma). 

Mar, 1, ISOS 

Dr. J 

Aiidetson, 

l!V 

1 .»5 

25 

17 

0OS2 

(?) 

Ptnihw* (Kakhj en Hills, 
W. Yunnau, China). 

Mar. 10. isos 

Dr. J. 
Anderson. 

M7 

Ids 

21 

J.> 

oos;j 

(?) 

Pousee, 3,300 ft, 

\ Kakhyeu Hills, W. 
Vunnnn, China). 

Afar, 11. isos 

Dr. J. 
Anderhon. 

117 

110 

22 

15 

OOM 

t?) 

Muanida-Hando Valley, 
3,000 ft. <W. Yun¬ 
nan, China). 

Is, isos 

Dr. J, 

* Awlovhoii. 

US 

131) 

23 

11*5 

oowo 

<0> 

M<union, A,.’>00 ft. (W. 
Yunnan, China). 

June .*>, IMOs 

Dr. J. 
Anderson. 

l.*>7 

155 

2S 

15 
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JU‘U. 

Jso 


lit h tlit\ 

Male 

( ullct Mir 

Mcasun tm nls ^mm ) 

St»\ 

ni Dtiiuu 

W 

Tl. 

'ii 

( 

*u t:» 

•1 

Moot an < Milan) 

(\inhois1 Distml, 
s. p.u] tun). 

Jan l, 1S77 

“Tonasnum 

i c> 

I 10 

22 

Mi*'» 

SIM) 

! j 

llounmlaiaM IMmr 
( Vmlioisl Mist ml, 

S. Hum .0. 

Jan. 20, ls77 

“ Tcnassci un 
lixpcjl.” 

, HI 


27 

l"» 

SI 17 

(.1 ui.) 

i 

Hotinmlaiau lii\cr 
c\iulu'ist Uislrid, 

S. Iiunnn) 

IVI». 27, 1S77 

“ Telia imm mi 
KxinhI ” 

|! !l'i 

I 

J > 

171 

1201,1 

<>) 

“ Taiim " (Mcmm, 

S Hunna) 

.Ian. :u, 1SS2 

l)i. J 
\ uric! soil 

1 Is 

ir,2 

2.V.) 

I.V* 

J r* 

j 

“ \ oemukn ” (Mcruui, 
S. liurnia) 

Jan. 21, 1HS2 

l)r. .1. 

\ lltlci Mill 

1 is 

(100) 

20 

r» 

404s 

( v ) 

Woll«sl> Pro\. 

(Malay Pen in.). 

( v ) 

1 Pull ll.lM'li ) 

1.10 

1 ill 

27 

M> 

iwoo 

(Jnv) 

Malacca CMa1.iv 

Pt nin.). 

(1) 

lipnuni Kiu- 
nonuc Mus 

1(147) 

i:r» 

22 

i*l 

in-no 

(Ju\.) 

Mnla<ca (Mnln,\ 

Conin.). 

( v ) 

P.ciifral Fco- 
mmm* Mis. 

III* 

tl 

in ni m 

ISSlll'i ) 

..l 


Remarks. -1 have included a few birds from \V. Yunniin under 
tigrina , as 1 am unable to separate these from the tigrina obtained from 
all over Burma. Koine authors refer W* Yunnan birds to the rare 
for rest i which, however, is considered by Peters (1037, p. 98) as doubt¬ 
fully distinct from tigrina. 

Distribution (of tigrina * senu strieto") " Kastern Bengal, Burma. 
Malay Peninsula, lndo-dunese countries, Palawan, Borneo, Kunda 
Islands from Kimiatra to Babar. Introduced into (Vlebes, small is¬ 
lands in the Flores Ken, and the Moluccas'” (Peters). 


Streptopelia chinensis ceylonensis (Uoichonbach). 

(The Ceylonese Spotted or Ash Dove.) 

\&7>\.Tintur evulounmn, Roichcnhiuh, Vnlht. Satin tn/ht.* 7 'auhvn. pi. Han. 
3373, 3374. (Ceylon.) 

1928. FtrtjrtopeUa MHenan s vnjloni Hsi*, 81 unit linker. Fans. lint, hid.. Hints 
(2nd od.) V, y. 245. 

1937. Strvptopclia rhincntth s* n i/lont tux's, lVtors, < 7/< rA’-//,s/ Hints World III, 
}>. 97. 


Streptopelia chinensis eegloncnsis is represented in the collection of 
the Indian Museum by the following skins : 


1U‘R. 


Locality. 




No. 

PCX. 



W. 

Tl. 

Tr, 

n 

20540 

Q 

Passari (Ceylon). 

Iff ill Zone.] 

Dec li, 3020 

1 

Colombo 

Mu*., 

(’ey Ion. 

32) 

Eg 

24 

15 

20550 

5 

Haktsalla (Central 

Prov., Ceylon). 

1///// Zone.} 

Apr. 24,1024 

Colombo 

Mu«„ 

('pylon. 

127 

120 

10 

1 

15*5 


Distribution .—“ Ceylon M (Peters). 
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M. L. Roonwal: Catalogue of Hints. 

Streptopelia senegalensis (Linnaeus). 

The species ranges over the whole of Africa ; farther east it occurs 
in Arabia, Palestine, Syria. Asia Minor, and thence to Iran, Afghanistan, 
Russian Turkestan and practically the whole of India (excluding the 
extreme eastern portion of the mainland, and also excluding Rurma and 
Ceylon). Peters (1937, pp. 98-100) admits nine subspecies of which 
only one. eamhatjeevs two, cambaj/ensis and eneantn\ according to some 
—occurs within the Indian limits. 

The trivial name calls for some comment. The African races go under 
the name fc ‘ Laughing Doves”. Since the type-locality of the species 
is in Africa, it is desirable that ail races should follow a trivial nomencla¬ 
ture identical to that of the African races. In Indian ornithological 
literature, however, this dove is called the " Little Brown Dove 11 which, 
for the above reason should be changed to Laughing Dove ", 


Streptopelia senegalensis cambayensis (Umolin). 

(The Indian Laughing Dove or Indian Little Brown Dove.) 

17S9. Cfthimba anubinjt (Jmclin, Sijst. Sot. I, p. 770. (“ (\mib.iya ”, 
(Julf of ('.imhay, \V. const of India). 

1840. Tnitin nttjitU mam (puit), Ulvth, ('otol. Hnds M os, Nor. livut/al, 

p. 237, No. I 138. 

1028. *S7 nptoptlin m oajaUnsit> ftmlmy* nsis and N. a. tnoonoi (putt), Stuart 
Maker, Ptnni. tint, tint., Hints (2nd. cd.) V, pp. 2U», 217. 

1037. Sfn plopt hit sutuptlntsis rambtnp as/s, PHcis. f'hukli s f Hints World III, 

p. 00. 


Streptopelia seitegalettsis canthaijettsis is represented in the collec¬ 
tion of the Indian Museum by the following skins: 


Kelt. 

N r o. 

Sex 

l.o<*ulll\ 

Date. 

('olloetoi 

Ol 1*01101, 

W. 

.uieiiien 

'll. 

t - pniu. 

Ti. 

). 

C. 

17213 

■«, 

tj 

(Jiluil (Kaslimii) 

.Inn. 27, HSO 

Dr. J. 
Scull*. 

12ft 

! 110 


12-5 

40(i:> 

(?) 

Simla (Huiijab) . 

(?) 

Dr. V. 
Htnllcnkn. 

120 

•* 

22 

12 

18317 

( v ) 

Uunwi.ibad (Oujrnt). 

(V) 

H. 15. M. 

JUUMS. 

120 

122 

20 

K} 

40GU 

< v ) 

Muubhum ( 15. Blluu) 

O) 

“Mus. Coll.’* 

121 

(117) 

21 

1:1 

4007 

(0 

Munhlium (15. Bihar) 

(') 

•' Mils Coll,” 

no 


It) 

i I 

4U0h 

tj 

S. 15. Herat, West of 
Chanda (Central 

I*ro\lin*i*h). 

Jim, IS, 1S70 

Mr. W. T. 
Blanford. 

123 

1 

(HI) 

20 

Ift 

11044 

? 

M Blumra ” ( Ha vda), 
2,200 ft. (Kolhapur 
Statu, Bombay 

PruHlilouey). 

Mar. 20, ls7H 

Hum. J. 
Armstrong. 

120 | 


IS 

14 

18441 

■s 

o 

Near Bangalore 
(MyHorc State). 

(V) 

” Mus. Coll., 
Jaffa.” 

m 

Hi 

20 

12*5 

18542 


Near Bangalore 
(Mysore State). 

(0 

” Mus. Coll., 
Jaffa.” 


112 

20 

U 

mm 


Bam pur, 2,000 ft. 

(UuluchlHtiui). 

Apr. r>, 1872 

Mr. W. T. 
Blanford. 

127 

117 

21 

13*5 
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Remarks - The two Baluchistan shins. Nos. 9933 and 9934, are in¬ 
distinguishable from the rest, and are crunbatjcnsis. not mnanni. 

Distribution.- “ Eastern Persia, Baluchistan and the greater part of 
Jndia ” (Peters). 


(hums Oenopopelia Blanford. 

Oenopopelia tranquebarica (Herman). 

This, the only species of the genus, ranges over the whole of K. K. 
Asia, <?.//., from E. Afghanistan (Meinertzhagen, 1938, p. 710) and Sind 
in the west, through the whole of India ami Ceylon, ria N. K. Tibet, 
Yunnan, Burma and the Andaman Islands to Siam (not the Malay 
Peninsula). Indo-Ohina, the whole of China (straggling up to Japan) 
to the northern Philippines, Hainan and Formosa ; once also found on 
the eoast of British N. Borneo (Hartert & Steinhacher, 1936, p. 160). 
Peters (1937. p. 97) admits three subspecies all of which occur within the 
Indian limits. 

Oenopopelia tranquebarica tranquebarica (Herman). 

(The Indian Red Turtle-Dove.) 

1804* <'ohimba Inwqudmrinu Herman, Ohs, Zool^u. 200. (‘ % Tnimmolmrm *\ 
India.) 

1810. Turtur humili* (part). Hlylli, < 'ulaL Hints Mm s. Asha, ,S7>r. llnuiut. p. 280, 
No. 1482. 

102S. th nopoprlhi imnqio'httrh'a Iram/uebmiea* Nhmrt Baker, Faun. HriL 
[nd , j Birds (2nd od.) V, p. 250. 

1087. Streplopriia irtnnjuvbariea Iruhqitchurira, I Viera, I'hvckAhl Hints World 
in, p. 07. 


Oenopopelia tranquebarica tranquebarica is represented in the collec¬ 
tion of the Indian Museum by the following skins : 


H(‘U. 



hate 

Collector 

Measurement * (min.). 

No. 


or Donor. 

W. 

Tl. 

Tr. 

c. 

am 

u 

Yjjth O nited Pmsiaee*). 

(V) 

“ Hiddetl 
Mils,” 

Ml 

mi 

lit) 

13 


\ 

> 

AuraH mtfnl Pio\m<*c*). 

10 

" Riddell 
Mus.* 4 

(84 

(uh 

IH 

13.;, 

lord 

J 

Nagpur (<‘mill'll 
f>ro\ hires). 

10 

Mr. W. T. 
Stanford. 

181 

OH 

10 

14 

4057 

* i 

S. IS. Berar. 

(0 

Mr. W. T. 
Stanford 

187 


10 

13 

ls'ua 

V 

Neat Baiifadore 
f Mysore State). 

CO 

“ Mils. Coll., 
Jaffa. 4 * 

nr» 

00 

10 

11 


Distribution.--' India from Sind and the Punjab east to western 
Nepal, Bihar and Bengal ” (Peters). 1 


1 JLayard (1854, p. 00) oner recorded a biiuill colony of “ Turlur hum ilk ” brooding 
in the Jaffna Peninsula, in Ceylon. Tliib is the sole record from Ceylon, Stuart 
Baker (1028, p. 250), Wait (1031, p. 208) nod Phillips (1011, pp. 207, 211) refer 
bayards Ceylon record to O . t. tranyucbarica and not to 6, t, humlis, but 1 cannot i,ay 
how far they are right in doing ho. 
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For the following reasons, the western limit given above needs 
extension. Whistler (1028, p. 808) stated that it occurs in the North- 
West Frontier Province. Later, Whilstlor (1080, p. 271) recorded 
typical tmnqudmmv as a summer visitor in the Rawalpindi District 
(extreme N. W. Punjab). Meinertzhagen (1088, p. 710) observed this 
dove (subspecies not given, but presumably S', t. tranquebarica) at Jalala¬ 
bad in E. Afghanistan on May 81st. The lange should, therefore, he 
extended as far west as Jalalabad. 


Oenopopelia tranquebarica murmensis Harter!. 

(The Sikkim Red Turtle-Dove.) 

1020. Omopopdia tinnquehu/ica nnmmnuU. llarlrrl. Voqd paldarkt. Fauna 
II, p. 1100. (Eastern Ilimnl«i>«is, Nepal and Sikkim ) 

1028. Omopopdia hanquebanta ntutuausi*. Stuart Bakot, Faun. /inf. hut.* 
Hints (2nd ed.) V, |). 252. 

1027. Blnptopdia Intntjtnhtmut ninrm<lists, Peteis. ('/ark-list Hints World III, 
p. 07. 


Oenopopelia tranquebarica munnemia is represented in the, eolleelion 
of the Indian Museum by the following skins : 


K<% 

No. 

Sr\. 



mm 

Mensmeinenl ■» (mm )■ 

iMMUllV 

[ 

. 


W. 

n 

, 

Ti. 

( 

Vil) 

> 

.l.iltm'uui Oi *iit 1 

(V Iteuual) 

IVIi “7, I'm 

| 

Mi < . M 
ln"U 

I It. 

11:*. 

‘*n 

II 

2(».“ l(. 

’ 

.Isdpnuani DMiM 

(N. Ilenualj. 

Kt-li II I‘I2«I 

Mr, ( . M 
Inu'h 

1*11 


.'1 

II 


Distribution “ Eastern Nepal, Sikkim, and Assam north of the 
Brahmapootra ” (Peters). 

The two Indian Museum skins from the Jnlpaiguri District (N. Bengal) 
would appear to be nearer to nntnnensis than U> tranquebarica, but I have 
no typical inurtnenshs to compare with. 


Oenopopelia tranquebarica humilis (Temminek). 

(The Burmese Red Turtle-Dove.) 

1824. (*otumba ha rail in, Tenuninek, PI. Color (POiscau.r, live. 44, p. 287 and 

pi. 2.70 (but not pi. 258). (Bengal, Lidia ; and Luzon Is., Philippines.) 
Although labelled as the specimen figured in pi. 250 is really 
1840. Tintur humilis (part), Blyth, CtiUtL Birds Mas. Amt. For. BtnrnL n •>:!« 
No. 1422. 1 

1028. Oenopopelia tranquebarica humilis, Stuart Baker, Faun. Brit. Ind ., Birds 
(2nd ed.) V, ]). 251. 

1027. titreptopelin tranquebarica humilis, Peters, t'hfckAist Bints World III 

0*7 ’ 
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Omopopdia (rmujiH banco h moil is is rejinwiited in the collodion of 
lhe Indian Museum by the following skins:— 


Kog. 

No. 

Bov. 

Doe.dity. 

Hate. 

Duller! oi 

Measurements (mm.) 

or Donoi 

W. 

II. 

'I r. 

C. 

24r»s:» 

(o) 

S\ lliet ( Wain) 

(/) 

('. B Vntrani 

1‘W 

SU 

10 

11 

24577 

V 

H. S\llici (Warn) 

y> 

D. B. \ ntram. 

12s 

ss 

20 

11 

24570 

9 

B. Svlhet i Winn) 

(V 

<‘. B. Vnlrmn. 

1 J “ 


Is 

1:1 

S20S 

A 

J 

TIunetinyo (Coni ml 
Burma). 

Dec. 11, ls71 

Dr F. 
Blolic/ka. 

i 15 

‘IS 

20 

l! 

82(H) 

O 

Thavctimo (Central 
Burma). 

Dec. 1), 1S71 

Dr. F 
htolit /ka 

1.1.) 

*1.1 

20 

•• 

*1270 

O 

r 

Thuveimvo (Central 
Bit i ma). 

(?) 

Dr. F. 
slain/kn. 

I.ld 

'll 

21 

li 

25!) 40 
(Mount¬ 
ed in 
siallcrv.) 

"> 

“ A1»er(l<*en ” (Anda¬ 
mans). 

H),;o 

Root. Hm>e> 
of India. 

(157) 

(OS) 

21 

10 

20010 

O 

Foochow (10. C lilna). 

Ma\ ls*i| 

<\ B. RIcketi. 

115 

07 

20 

11*5 

2001L 

(9) 

Vooeliow (JR. China). 

\ i»r. 1801 

(’. !*. Kicked. 

1.0) 

01 

52 

15 

: 

20012 

<;> 

Foochow (K. (‘liina). 

\m. isoi 

11. d l< Kelt, 

1.1*) 

'll 

20 

Id 

4050 

(j) 

S. W. Forint »si» 

( v ) 

It. Sv inline. 

115 

O'! 

21 

II 

1055 

(?> 

S. \Y. Fonwwi 

(’) 

K. Nwlnlujc. 

1 11 

S2 

22 

U1 

20527 1 

<i'> 

(O 

U) 

<0 

1 11 

•• 

21 



1 Oil ih(» label this specimen boars the Indian Museum Hcgiidorcd No. 2101*2, and 
the following additional particulars : “ Tartar Inmolix* K. K t \lhet”. I!o\\e\ei\ in the 
1. M. Bird Register No. IV of the Zoological Survey of India (Indian Museum), iho bird 
listed against the abo\e number i« the Holler “ Eli t y stow ux oriental V* >S. S,\lhet, Pur¬ 
chased (C\ 11. Antram)”, and, corresponding to this, then* is in the Indian Museum 
collection a specimen op E. nnmfalix bearing a similar label ami number. The dal a 
given on the label of the Do\ e have, therefore* to be rejected, and the Dove has been 
given anew lies,. No., 26337. 

Distribution .—■“ Greater part of southeastern Asia from northeastern 
Tibet and northern China, south to Assam, Burma. Andaman Islands, 
Siam, Tndochina and the northern Philippines. Migratory in the 
northern part, of its range, locally resident in the southern pari ” (Peters). 


Subfamily Macrosviiiiaar. 

Genus Macropygia Swainson. 

Macropygia unchall (Wagler). 

The species ranges from Kashmir in the west and along the Himalayas 
to the hills of Burma extending to N. Siam, French Indo-China, S. E. 
China and the Island of Hainan. South it extends via the Malay Penin¬ 
sula to Sumatra, Java and Lombok. Peters (15)37, pp. 7G, 76) admits 
three subspecies of which one, tvsalia, occurs within the Indian limits. 
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Macropygia unchall tusalia (BI\ th) 

(The Bar-tailed Cuckoo-Dove.) 

IS in 1 * 3 , ('nlutuha tusalia “ lloilyson'* Bl t \th, doiua. A sari. Not lit ngal \II, 
IM. 2, p. D3C». (Ihirjcc ling, N. Bengal.) 

IS UK Manopippa l< plot/ him mu a, Blvth, ('trial. Buds Mus. Axial. Not. Fungal , 
p. 2 :i\ No. 1121 

11)28. Manopgqia nut hall lusaha , Ntnuit Baker, Faint. Util. hid.. Jiuds (2nd. 
ed ) \\ p 258. 

1P87. Mat mpygia tint hall lusaha. IVieis ('Jini'-lt d Hud s IPos/t/ Ill, p. 75. 
HacMiMjiiia michalJ Umtlm is represented in the collection of the 
Indian Museum bv the following skins : 







\I(Msiin'mi nl - (mm.). 
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l*M >K\ 
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( 
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i ;> 

|).n|ool)nt IN Ituu.il) 
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F) 

T It. 1 >(»!!< (tl 

100 
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2(» 


t<>()7 

<i) 
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{') 

f l. It. iMucMt 
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22 

i:» 

2lr4»a 


l),ii|oolinu (N. Iloiiual) 

isi ) 

Mis Savon* 

( \sial. Sor. 

10! 


2U 

Hi 





Bernini) 





1010 

v,) 

Dai)ooliuy, Toi.n (.V 

(') 

l)i. \nd<»w>n. 

ISI 

(ism 

21 

Dim 



IWorgal). 





un r> 

(•lux. 

D.uicolmu 'hMi (N. 


Dr Yiideison. 

UM 

2I(. 

2.7 

11. 



Bengal). 







1017 

< ) 

I)ai|oolmu Tei.il <N. 

t') 

I>i. Mollt r. 

Hat 

I7n 

2 > 

17 



B( i m»ah 






20101 

i 

Maiiipiii Stnlo (K. 

Poll |1, 1040 

Zool smviy 

n# 

17 1 

21 

1<> 


: 

\xN»ni) 


ol India. 






Hcmarfa. No. 2011)5 (Darjeeling) was listed |>y Blylh (I#1B, p, 205, 
No. M2! It) as Mttpropjftf'ut IvpUxjmnnitivri Temminek. 

Diatn/mthri. “The Himalayas from Kashmir and Uurhwal <*as( to 
Assam and perhaps to western Szechuan, south in the hills to Burma 
and the Shan States '* (Peters). 

De Sehauensee (H)IM, p. 270) recently secured in January immature 
females, suggesting breeding, at Chiong l)ao (1,500 feet) in N. W. Siam ; 
he found the bird there “not uncommon". 

Macropygia rufipennis I i I y t h . 

(The Nicobar Cuckoo-Dove*.) 

ISO). Manopygia rufiprniifiu. Blyth, Joann Antal. Nor. Bnigal XV, j>. 871. 
(Southern Nicobars.) 

18 H). Manopygia rufipcnnix. BKth, ('trial. Birth Mas, Axial. Nor. Bingal. 
p. 231, No. 1122. 


1 Stuart Baker (1028, p. 258) wrongly gives the first reference us: “ ('occyzurtt 
tuxalia Hodgs., J. A, »S. B., XIV, p. 800 (1848) (Nepal).” The whole reference is wrong, 
even apart from the question of priority -volume, page*, year and author are all confused, 
and the above reference <1och not exist. 

Stuart Baker (1080, p. 442) is again wrong in giving Blyth’a reference. He wrongly 
gives Macropygia as a Mibgcnus of t'olumha. Blyth wrote: “ Ooltmba ( Mae ropy pi a 9 
Nwainson) | tuxalia. Hodgson.) ”, no doubt meaning that bis ('olumba tusalia would be 
referable to genus Macropygia Hwnitwon. The date is (dearly 1848, not “1848-11” 
as given by Stuart Baker, 

3 This name is preferable to u The Andaman (Hiekoo-Dove ” employed by Stuart 
Baker (1028, p. 255) for, the typo-locality in the Nicobars, not tho Andamans/ 
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1028. Maoopi/qia mjtpnnn s, Stu.u1 lLikci. Faint lint hid . find s (.‘ml id ) 
V, p 2.“)'). 

1937. J/o< lopyq'a ntjfjtnuus. W tois, Clm I -bsl find, H o/W III, j> SO 


Macropijgia ni/ipennis is represented in the collection of the Indian 
Museum l>v the following, skins . 
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<n 
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*7 

Hi 
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(0 
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Jth 

»■ 

17 
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1 

l ?> 
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(0 
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Ileauuls. Each of 1 he llnee skms, Nos 20191, 2011)2 and 20193, 
bears the label “ Type No. 1122 Muuopqtpu nt/ipennu* Bhtli, J. II. (\ 
Nioohara, Capt. Lewis and Rev. J. Karbe, 1840, A. S. B."\ Obviously 
they are the three specimens listed by Hlyth (1819 p. 231, No. 1122, 
A. B , C) as Maaopi/qia utfipennn s (specimens from Nicobar Islands, 
presented by Capt. Lewis & Rev. J. Barbe, 1840) Presumably also 
Blyth gave his original description of the species (1819. pp. 371 372) 
from one of these three specimens. They may, therefoie, be regarded 
as Syntvpes. Among these No. 2d 191 is the best preserved, and I, 
therefore, select it as the Lectotypo. 

In Nos. 4009 and 44)11 the tad is nmikodly shorten than the \\im>s 
the specimens look normal m other lespecK 

1 cannot find any difference between birds ftom the Vndamans and 
the Nicolai rs. 

Distribution “Andaman and Nicobar Islands" (Petris). 

Family Clakavimdar. 

Subfamily (Ifopjjlls if, 

(4enus Geopelia Swainron. 

Geopelia striata (Linnaeus). 

The species extends from southern Tenassentn in Burma, through the 
Malay Peninsula and the East Indies to the whole of Australia. Peters 
(1937, pp. 100, 101) admits five subspecies of which striata alone is found 
within the Indian limits. 
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Geopelia striata striata (Linnaeus). 

(The Barred Ground-Dove.) 

1766. Columba stnata, Tinnacus, 8yst. Nat (12th ed.) J, p. 282. ("India 
oriental?*; restricted to Malacca by Ohasen, 1935, and to Java by 
Peters, 1937.1 

1849. Geopelia striata t Blyth, Gated. Birds Mus. Asiat. Hoc. Bengal, p. 23b, 
No. 1428. 

1928. Geopelia striata sfnata , Stuart Baker, Faun. Brit . lndBirds (2nd ed,) 
V, p. 258. 

1937. Geopelia shiata striata, Pctois, Chul-lisi Bitds Worid Til, p. 100. 

Geopelia striata striata is represented in the collection of the Indian 
Museum bv the following skins : 
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10 

1 t 



PmuiHiht Siam) 


simxipnK 





2 KlOt 
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Distribution. “Southern Tcnasscrim southward over the Malay 
Peninsula ; Luzon and occasionally other islands in the Philippines ; 
Borneo Sumatuu Java and Lessor Sunda Islands to Lombok. Intro¬ 
duced into Madagascar and other islands in the western Indian Ocean ; 
St. Helena; Hawaiian Islands; its presence in southern (Vlebos and 
Vnibonia is believed to be due to introduction also ” ^Peters). 


Subfamily Piia w a a k. 

Genus Chalcophaps Gould. 

Chalcophaps indica (Linnaeus). 

The species ranges from India via Malaya, S. China and the Hast 
Indies to Australia. Peters (1937, pp. 114, 115) accepts ten subspecies 

of whLch three, mhea, ma,rma and rohinsoni } occur within the Indian 
limits. 


Chalcophaps indica indica (Linnaeus), 

(The Indian Emerald or Bronze-winged Dove.) 

3758. Columba indica, Linnaeus, Hyst. Nat, (10th cd.) T, p. 104. ( u Indio 
s,, 0 ™ 71 *? 11 ” '• restriotod to Cnleutta by Stuart Baker, 1928, *>. 215.) 
1849. Chalcophaps indievs (part), Blyth, Vaial, Jihds Mus. Asial. tior. Bengal. 
p. 237, No. 1440. 

1928. Chalcophaps ivdica indica (pari), Stuart Baker, Faun. But. fnd.. Birds 
(2nd <»d.) V, p. 210. 

1937. Chalcophaps indica indica , Peters, Checklist llhds Wotltl 111, p. 114, 
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Chaleo pita ps in dial ittdmt is represented in the collodion of the 
Indian Museum by the following skins 


Keg. 

No. 

Sex. 

Locality 

Date. 

Collect oi 

Measurements (mm.). 

or 1 )onoi. 

NV. 

MM. 

MV. 

( . 

13520 

(rj> 

Mnlacui (Malay 

Ponin.). 

( v ) 

Bengal Kco- 
nomlf Mils. 

1 10 

(00) 

25 

15 

13108 

(?) 

Malacca (Malay 

IVnln.) 

(*') 

Bengal lico- 
nomlc Mus. 

112 

05 

27 

15 

4077 

* 

o 

Welc-ley Province 
(Malay IVnln.). 

1870 

\si,»t. Soc. 
Bengal. 
(Purchased.) 

115 

07 

20 

17 

4074 

? 

M cIcmIcv Province 
(Malay Penin.). 

H 

Asim. Hoe. 

Bengal. 

(Pui chased.) 

131 

03 

25 

15 

12010 

3 

Pilai (Mergui, S. 
Burma). 

Mar. 4, 1882 

Dr 

Anderson. 

131 

(81) 

27 

10*0 

12020 

3 

Pilai (Mergui, S. 
Burma), 

Mar. 5, 1882 

Di..). 
Anderson, 

147 

(105) 

28 

15 

0088 

? 

Ktttlm (Upper Burma). 

Jan. 10, 1808 

l>r. ,1. 
Anderson. 

117 

(08) 

27 

10 

0070 

(.Tnv. 

o> 

Cachar (Ahsam). 

<*') 

“ Mus Coll." 

(135 

87 

20 

10] 

4078 

W 1 
<5 

Darjeeling (N. Bengal). 

Apr. 3,1M50 

Mr. Muller. 

H4 

05 

20 

10 

25075 

3 

ftannghat (Nadia Dis¬ 
trict, Bengal). 

Aug. 20, 1027 

Mr. V. Rnlilni. 

115 

104 

20 

17 

4071 

? 

Bengal. .. 

(V) 

(?) 

130 

05 

25*5 

10 

18110 

* 

O 

Mio%aroy Hills, (Salem 
Dlsiiiet, Madras 

Presidency). 

May HI, I8()0 

W. Dal.\. 

ill 

05 

25 

to 

?3030 

(?) 

f Pa lay a i (M’ravnncoro), 

Jan.1802 

MV ha ml nun 
Mie. 

tin 

00 

20 

17 

4075 

(?) 

Travanct>re. 

(?) 

Asia!. Hoe,, 
Bengal. 
(Purcliased.) 

138 

01 

25 

07) 


Remarks. —No. 23939 is labelled as a 1 $ " by the collector, but lias 
the plumage of a 9. Stuart Baker (1928, p. 216) gives the wing-length 
as 146-161 mm. In the Indian Museum collection, some birds have 
very much shorter wings, thus: No. 4071, 9, Bengal, 139 mm.; No. 
12919, <J, Pilai (Mergui), 134 mm,; No. 4074, $, Welesley Province 
(Malay Penin.), 131 mm. 

Distribution .—“ Kashmir, Bengal, Assam, Tonkin 1 , Hainan and the 
Riu Kiu Islands south over India, Burma. Malay Peninsula, Indochina, 
the Philippines, Borneo and Celebes to the Great Suuda Islands, and the 
Lesser Sunda chain to Alor and Sumba ; Moluccas and extreme western 
Papuan Islands (Gebe and Koffiao) ” (Peters). 

The following remarks are necessary with regard to the Indian 
rangeTicehurst (1930, p. 477) has pointed out that the record of 
its occurrence in Kashmir seems to be incorrect. On the western coast 
it extends from Travancore to the Salsette Island near Bombay. On 
the eastern side it is said to occur from Bihar and Orissa, south to the 
Nelliampathy and the Shevaroy hills, and is fairly common all over 
Peninsular India. 

1 “ Recorded, from Yunnan und western Szechuan by David j it haw not been taken 
in these province** by colleetorH in the prcHent century ” (JPetorn). 
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Chalcophaps indica maxima Hartert. 

(The Andaman Emerald or Bronze-winged Dove.) 

1928. Chalcophaps indica indica (part), Stuart Baker, Faun. Brit. IndBirds 
(2nd ed.) V, p. 215. 

1931. Chalcophaps indica maxima , Hartert, XXXIX, p. 143. 

(Golapabung, S. Andamans.) 

1937. Chalcophaps indica maxima , Peters, Check-list Birds World III, p. 114. 


Chalcophaps indica maxima is represented in the collection of the 
Indian Museum by the following skins :— 



Sex 

Locality. 

Date. 

Collector 

Measurements (mm.). 

Re*. 

No. 

or Donor 

W. 

Tl. 

Tr. 

C. 

4072 

(Juv. 

And iiuaub. 

C) 

Dr. 0. E. 
Dobson. 

[153 

(100) 

31 

10] 

4073 

(Juv.) 

Andamans, 

(V) 

Dr. 0. T3. 
Dobson. 

[143 

86 

20 

183 


Remarks.— No. 4072 is labelled as a “ $ ” by the collector, but has 
the plumage of a juvenile £■—the male plumage is quite clear on the 
head, mantle and breast, but the white patch on the wing is not yet 
well developed. 

Distribution }.—“ Andaman Islands ” (Peters). 

Chalcophaps indica robinsoni Suart Baker. 

(The Ceylon Emerald or Bronze-winged Dove.) 

1928. ('halcophapx indica robinsoni, Stuart Baker, Bull. Br. Orn. Club XLV1I1, 
p. 58. (('ocawnttc Kstate, (Vylon.) 

1928. Vhalcophaps indica robinsoni , Ntunri Baker, Faun. Bril. fnd. 9 Birds 
(2nd ed.) V, p. 217. 

1937. ('halcophaps indica tobinsoni , Peters, ('lock-list Birds World 111, p. 114. 


Chalcophaps indica robinsoni is represented in the collection of the 
Indian Museum by the following skins : — 


KCK. 

No. 

Sex. 

Locality. 

Date. 

Collector 

Measurements (inin.). 

or Donor. 

W. 

Tl. 

Tr. 

C. 

20553 

(j 

Hlnaro (or Hufam) 
(Soutli Province, 

Ceylon) [ Wet Zone], 

May 20, 1032 

Colombo Mils., 
(Vylon. 

137 

(00) 

1 

15 

20552 

? 

Cduirnmn (South Pro- 
\hiee, Ceylon) [ Wet 
Zone I, 

hup. 21, 1005 

Colombo Muk, 

(Vylon. 

137 

87 

1 

in 


Distribution Ceylon ” (Peters), 


Subfamily Calabnabinae. 

Genus Caloenas G. R. Gray. 

Caloenas mcobaxica (Linnaeus), 

This, the only species of the genus, occurs in the greater part of the 
Ind o-Australian region from the Nicobars and the Mergui Archipelago 

X % 
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eastward to .the Solomon islands. Peters (1937, p. 139) admits two 
subspecies; of these, only nicobarica occurs within the Indian limits. 


Caloenas nicobarica nicobarica (Linnaeus). 

(The Nicobar Pigeon.) 

|7/)8. Cohtmha nicobarica, Linnaeus, fiyut. Nat. (lOtli tn\.) I, p. MU. (Nicobar 
Inlands.) 

1840. (*afouiaft nicohtoicn , Blytli, I'atat. Bird# Alu*. Asiaf. Nor , Bengal, p. 238, 
No. 1444. 

1028. Ctthmtn nicobanca nicobarica , Stuart Baker, Faun, lirif, hid.. Bird*t 
(2nd eel.) V, p. 213. 

1937. Catoenun nicobarica nicobiuica. Peters, Vheck-Vud liirih Woild Ill, p. 130. 


Caloenas nicobarica nicobarica is represented in the collection of the 
Indian Museum by the following skins : - 


Reg. 

Sex. 

Locality. 

Onto. 

Collector 

Measurements (mm.). 

iSfo. 

or Donor. 

W. 

Tl. 

'!Pr. 

O. 

r»041 

A 

U 

NleoI*»u>, 

Od. 7, Is70 

W. Rutledge. 

251 

Kd 

15 

25 

0h75 

(?) 

Nleohnrs. 

July lh7i 

II. I>. Cooper. 

22.» 

(07) 

is 

25 

5010 

? 

JNicolmis. 

Sept. 22, 1S71 

laidj Mayo. 

215 

on 

17 

2.5 

5042 


Nlcohuis. 

Feh 27, 1871 

VV. Rutledge. 

217 

Of 

18 

2(5 

wm 

<Jnv.) 

Nleohars 

lhld 

(‘apt. Lewis. 

|21l) 

. 

11 

22| 

4004 

V 

A milt linin'*. 

July 2, 1807 

(Burdin »ed.) 

211 

01 

(3 

2(1 

inn to 

V 

(JUV.) 

A ndnuuns. 

(?) 

<1. 11. Iloolcy. 

|2I0 


1.) 

:i»l 

1 MKil 

(V) 

Cregory Is, (Mergui 
Archipelago, 

S. Burma). 


Dr. (1. M. 

< 1 lies. 

255 

Oft 

10 

2.i 

l um 

(V 

Uiouury Is. (Mergui 
Archipelago, S. 

Burma). 

n 

Dr. (1. M. 
(tiles. 

215 

7!) 

50 

22 

23150 

<J 

(Purchased at Calcutta.) 

(?) 

Mr. F. Finn. 

10!) 

77 

13 

23 

23075 
(Mount¬ 
ed in 
gallery.) 

o 

(?) 

No\. 27, 1020 

SSool. Cardens, 
Calcutta. 

252 

m 

(13) 

mO 


Remarks. —No. 26473 was listed by Blyth (1849. p. 238, No. 1444 C) 
as “young (black-tailed....) 5 ’. Blyth* (1846, p. 371), Robinson & 
Chosen (1936, p. 65), and others have stated that young birds have a 
greenish-black tail, instead of white as in adults. In the Indian Museum 
collection Nos. 26473 and 18346 have greenish-black tails, and are, 
therefore, young forms—in all others the reetrices are white, 

Distribution.— te The greater part of the Tndo-Australian region 
lroni the Nicobars and the Mergui Archipelago eastward over the Hunda 
Islands, Philippines, Celebes, Moluccas, Papuan Islands, New Guinea, 
Admiralty Islands, D'Entrecasteaux Archipelago; Trobriand Islands, 
and Louiftiades, to the Solomon Islands. Wherever found occurs only 
on the small islands and on the islets off the larger land masses. Mi¬ 
grates between various groups of islands” (Peters), 
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(b) Extra-Indian Species. 

The following extra-Indian species and subspecies are listed in the 
present Catalogue:— 


TRKROJNiDAJi. 

T HERON IN AH, 

Dendrophassa Glou. 

IK tdax (Tomm.), p- 360. 

Vinago Gu\. 
i\ waalia (Gmel.), p. 350. 

V. australis (Linn.) (subsp. ¥), p. 350. 

Treron Vieii. 

T. curvirosira nasica JSclil., p. 350. 

Ptijanopina E. 

Ptilinopns Swain. 

P. jmtini (Grael.), p. 360. 

P. pcroum pcrousii Petrie, p. 350. 

P. ponapensis (KiiiMjh) (subsp. V), p. 351. 
P. mpahutt superb us (Tomtn.), p. 351. 

P. bell us (Sclat.), p. 351. 

P . solomcnsis sped os us (S<-hl.), j>. 351. 

IK mvkiROHpUn ?mdannueh*n (Salvad.), 
p. 351. 

P. pct'torulis (Wagl.) (btihsp. ?), p. 351. 
geelvinlciam (Sold.), p. 361. 

Megaloprepia Reiehonb. 

M. magnified pudUi (Less.), p. 351. 

I)UCf r LTNAE. 

Muscadivora Belli. 

M. a cup a (Linn.) (subsp. ?), p. 351. 

M . aenea (Liun.) (subsp. Y), p. 351. 
if. perepkillata (Tcinm.) (subsp. ?), p. 363. 

Hemiphaga Bonap. 

H . wmmedatuliae (Gmel.) (subsp. ¥), 
p. 362. 

(JOLTTMBIDAE. 

OohVMBlNAE. 

Columba -Linn. 

G . livia livia Gmel., p. 352. 

C. oenas oenas Iann., p. 362. 

0. oenas yarkcendensis Buiur., p. 363. 

0, albitorques IWipp,, p. 353. 


O. paluminis palumbits Linn., p. 353. 

I \ m guinea dilloni (Bonap.), p. 353. 

C. norfolci* n sis Lath., p. 363. 

Streptopelia Bonap. 

N. oriental is (Lath.) (subsp. ¥), p. 353. 

N. luyens lug*ns (Hupp.), p. 363. 

N. dtcaoclo bloliczhu flume, p. 354. 

R. rosioyrisca aiabica (Neiun.), p. 354. 

*S\ seinitorqnala seinitorqnala (Kripp.), 
p. 364. 

N. chine ns is chintnsis (Scop.), p. 364. 

*S\ senega lensis sen* gale n sis (Linn.), p. 351. 

MaCHOP YGUNAE 

Macropygia Swain. 

AL rnficeps malayana Ohas. & Kl., p. 364. 
AL rufietps (Tcmm.) (subsp. ¥), p. 364. 
ilZ. phavandla phasianella (Tonnn.), p. 364. 

GlARAVISlDAM. 

Chop bun a n. 

Geopelia Swain. 

(I. striata mnuyuts (Temm.), p. 363. 

<}. striata pine id a Gould, p. 355. 
tL striata tranqnWa Gould, p. 355. 

PllAlUNAE. 

Oena Swain. 

U. capensis ca pens is (Linn.), p. 355. 
Turtur Bodd. 

T . abyssinicus abyssinieus (Sharpe), p, 355- 

Chalcophaps Gould. 

O . indie a vhrysochlora (Wagl.), p. 350. 

Phaps Sol by. 

P. ehalcopiera chalcoptera (Lath.), p. 356, 
IK chalcoptera (Lath.) (subsp* ?), p. 356. 

P . day a ns neglecta Math., p. 356* 

Ocyphapa Gray. 

0, loplbotes (TemmO* P* 3W* 

Geophaps Gray. 

0, scripta (Tcinm.) (subsp. ?), p, 366. 

CmTRYQONINAE, 

Leucosarda Gould. 

L. mdanoleuca (Lath.), p. 356. 
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Family Trerootdae. 

Subfamily Trbsoninae. 

Genus Dendrophassa Gloger. 

Dendrophassa olax (Temminck). 

(Tho Little Green Pigeon.) 

Five skins—three from the Wellesley Province and Malacca in the 
Malay Peninsula, and two from Sarawak, Borneo. 

Genus Vinago Cuvier. 

Vinago waalia (Gmelin) 1 . 

(Bruce’s Fruit or Green Pigeou.) 

Five skins from various places in Eritrea. Collected by Mr. W. T 
Blanford in 1868 and listed by liim (1870, p. 418) as Treron abyssinica. 

Vinago australis (Linnaeus) (subsp. ?). 

One skin from Madagascar. 

Genus Treron Vieillot. 

Treron curvirostra nasica Schlegel. 

(The Borneo Lesser Tliick-billod Green Pigeon.) 

Three skins from Sarawak, Borneo. 

Subfamily PTILINOPINAM. 

Genus Ptilinopus Swainson. 

Ptilinopus jambu (Gmelin). 

(The Pink-headed Fruit Dove.) 

Thirteen skins—six from the Malay Peninsula, one from Banguara 
in Peninsular Siam (July 8, 1926), and six from unknown localities. 

Peters (1937, p. 38) does not include Siam in its range. Besides 
other records, there is the above skin from Peninsular Siam in the 
Indian Museum. 


Ptilinopus perouui perousii Peale. 

Two skins, Nos. 26479 and 26480, from Samoa (Navigator) Islands, 
S. Pacific; they are Nos. 1397.4 and B respectively of Blyth (1849, 
p. 231). Blyth regarded 4 as adult and B as young; actually both are 
adults—4 is $ and B <J. 7 

bttt l Qmdta ( l7»lhM 2 pri^“ the auth0Mhi P *ho epeoio# to Jf. A. A. Moyor 1703, 
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Ptilinopus ponapensis (Finsch) (subsp. ?). 

One skin, No. 26478, from La drone (Marianne) Islands, S. Pacific. 
It was listed by Blytli (1849, p. 231, No. 1396 A) wlio wrongly identified 
it as P. purpuratus Temnainck. 

Ptilinopus superbus superbus (Temminek). 

(The Purple-crowned Fruit Dove.) 

Three skins from New South Wales, Australia. 

Ptilinopus bellus (Scluter). 

One cj from Hatam, Arfak, Dutch New Guinea. 

Ptilinopus solomensis speciosus (Schlegcl). 

One^ fromKorido, Musauri or Mvbori Is., Geelvink Bay, Now Guinea. 

Ptilinopus melanospila ?melanauchen (Sulvadort). 

One J from Java. 

Ptilinopus pectoralis (W«u>ler) (sul)sp. (). 

One $ from Amberbaken, Dutch New Guinea. 

Ptilinopus geelvinkiana (Sell lend). 

One from Pulo-Manin Is., Geelvink Bay. New Guinea. 

Genus Megaloprepia Uoichenbacli. 

Megaloprepia magnifica puella (Lesson). 

One $ from Amberbaken, New Guinea. 

Subfamily DVGULINAM. 

Genus Muscadivora Sehlegel. 

Muscadivora aenea (Linnaeus) (subsp. !). 

No. 23811 from an unknown locality. Wing 213, tail 153, tarsus 34, 
eulmen 26 mm. In its wing-leugth and certain other characters it 
resembles M. a. pusiUa, but differs in the virtual absence of the vinous 
colour on the abdomen and the forebody. The under tail-coverts arc 
chestnut. 


Muscadivora aenea (Linnaeus) (subsp. 1). 

No. 26471 from an unknown locality. Donor: “ Batavian Society ”, 
1845. Wing 219, tail 145, tarsus 27, oulmen 23 mm. 

The skin closely resembles M. a. syhatica except that the grey of the 
forebody and venter is rather darker and with hardly any vinaceous; 
the wing-length is also slightly shorter. 
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lh’curdb of the Indian Museum. 

It was listed by Blytli (1849, p. 231, No. 1400 A) aw c< Oatpophatja 
uinthiana (?) Blytli wrote: " Syn. Col. ianthiana (?)...Tomm 
inck (PL Col . 503) ”; no locality was given. It iw not clear why Blyth 
quoted this synonymy even with a query. The specimen figured by 
Teraminek, PL Color <T Oheauoc IV, 1823, pl. 503 as “ Colotnbe malefic ”, 
and described by him on p. 257 under Columba janthiana (not iautlnana) 
Teinrn., has no resemblance to the specimen in Iho Indian Museum 
Besides, Temminck’s specimen came from Japan where M. aenea does 
not occur. 


Muscadivora perspicillata (Tenuminck) (subsp. 1). 
One skin from an unknown locality. 

Genus Hemiphaga Bonaparte. 

Hemiphaga novaeseelandiae (Gmelin) (subsp. {)• 
Two skins from the Bank Peninsula, New Zealand. 


Family Columbidae. 

Subfamily COLUMBIA AN. 

Genus Columba Linnaeus. 

Columba livia livia Gmelin. 

(The Blue Rock Pigeon.) 

Four skins—one from “ Europe ”, two from England ; and a fourth, 
No. 26667, (“ L. Bengal ”, errore ?) is mounted in the gallerv and 
bears the label: “1417 D ... .Cofouriba intermedia Rtrickl. 15 . Under 
this number, Blyth (1849. p. 234) wrote: “...no white on rump”. 
Actually there is a white rump about 55 mm. broad and the specimen 
resembles 0. 1. livia. Evidently Blyth’w labelling was faulty. 

There is also a specimen mounted in the gallery and bearing the 
label u 14174 ... a variety of domestic pigeon this iw evidently 
the specimen listed by Blyth (loe. cit., No. 1417 4). Tt is about twice 
the size of the normal wild bird. Colour: head and neck metallic 
green tinged with copper; remaining portions white speckled with 
black. 

According to Stuart Baker (1928, p. 220), C. livia livia is a straggle! 
in N. W. Tndia. But Ticehurst (1930, p. 477) haw given reasons to show 
that its range does not extend to India. 

Columba oenas oenas Linnaeus. 

(The European Stock-Pigeon.) 

Three skins~two from England and one $, No. 14527, irorn Kora- 
agh (about 34° 50' N. lat. and 61° 45' E. long.) in N. W. Afghanistan 
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(collected by Surgeon J. Aiteluson, Afghan Boundary Commission, Nov. 
28, 1884). The Afghanistan bkin is indistinguishable from the two 
skins from England, but is separable lrom the Yarkand skins, yarhw- 
deiiiiib' in that the latter are paler and larger. The Afghanistan skin 
measures : wing 219, tail 123, tarsus 32, culmen 18 mm. 

Columba oenas yarkandensis Buturlin. 

Four skins--three from Yarkand m E. Turkestan and one V 1 
No. 14299, from “ Ohahar Shamba ” (=■? Ohahar Sada) in N. W* 
Atghainstan (collected by Capt. Yale, 1880). Tlie Afghanistan skin 
measures: wing 223, tail 130, tarsus 30, culmen 17 mm. It is insepar¬ 
able lrom tlie Yarkand skins. 

Columba albitorques Riippell. 

(The White-collared Pigeon.) 

Two skins from Senate, 7,500 feet, in Tigre, S. Eritrea. Collected by 
Mr. W. T. Blanford in 1868. 

Columba palumbus palumbus Linnaeus. 

(The European Wood-Pigeon or Ring-Dove 1 .) 

Two skins from England. 

Columba guinea dilloni (Bonaparte). 

(The Abyssinian Speckled Pigeon.) 

Five skins—three from Tekoonda, JHLalai and Badrukot in Tigre in 
N Abyssinia, and two from Mahbar on R. Lebka in Hu bub, Eritrea 
Collected by Mr. W. T. Blanford in 1868. 

Columba norfolciensis Latham. 

(The Australian White-headed Fruit Dove.) 

Two skins from New South Wales. Australia. 

Genus Streptopelia Bonaparte. 

Streptopelia orientalis (Latham) (subsp. j). 

One juv. unknown locality. 

Streptopelia lugens lugem (Riippell). 

(The Abyssinian Dusky Dove or Abyssinian Pink-breasted Turtle Dove.) 

Four skins from tlie Tigre Province in S. Eritrea and on the Eritrca- 
Abyssinia frontier. Collected by Mr. W. T. Blanford in 1868 . 

1 The name “ Ring Dove ” is now used for tiireptopdux decaoclo (Frivaldszky), 
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Streptopelia decaocto sloliczkae (Hume). 

(The Kashgar Ring-Dove.) 

1874. Tuilut &loh('Mu, Hume, Str. Jf'ealk. LI, p. 511). (KasligaL, Ii3. 
Turkestan.) 

Five skins from E. Turkestan—two from Kashgar and three from 
Yarkand. They give the following wing-length : -3$$: 17(1-187; 
2$?: 169-175 mm. No. 20534 (Kashgar) is the liolotype ancl is in 
good condition. After Hume (1874), the type-specimen was re-described 
by Sharpe (1881, p. 117) and recently by Hoonwal (1940, p. 141). 

Streptopelia roseogrisea arabica (Neumann). 

(The Arabian Pink-headed Dove.) 

Four skins from Eritrea, collected by Mr. W. T. Blanford in 1808 
and described by him (1870, p. 417) as Turtur albioentrU. Wing— 
3&J : 154-161; 1$ : 155 mm. 

Streptopelia semitorquata semitorquata (Ltuppcll). 

(The Half-collared or Red-eyed Dove.) 

Four skins from Eritrea and N. Abyssinia, collected by Mr. W. T. 
Blanford in 1868. 

Streptopelia chinensis chinensis (Hcopoli). 

(The Chinese Spotted Dove.) 

Three skins from E. China—two from Foochow and one from Amoy. 

Streptopelia senegalensis senegalensis (Linnaeus). 

(The Laughing Dove.) 

Four skins from Eritrea, collected by Mr. W. T. Blanford in 1868. 
Subfamily MACnOPYGIlNAE. 

Genus Macropygia Swainson. 

Macropygia ruficeps malayana Chasen & Kloss. 

(The Little Malaya Cuckoo-Dove.) 

One skin from the Wellesley Province, Malay Peninsula. 

Macropygia ruficeps (Temminck) (subsp. ?). 

One skin, unknown locality. 

Macropygia phasianella pbasianella (Temminck). 

One? from New South Wales, Australia. 
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Family Claravisidae . 

Subfamily GEOPELINAE. 

Genus Geopelia Swainson. 

Geopelia striata maugeus (Temminck). 

Two skins from the Timor island, E. Indies. 

Geopelia striata placida Gould. 

Four skins—one from the Nortlvern Territory in Australia, two from 
“ Australia ”, and one without locality. 

Geopelia striata tranquilla Gould. 

Three skins from New South Wales, Australia. 

Subfamily PuABINAE. 

Genus Oena Swainson. 

Oena capensis capensis (Linnaeus). 

(The Nam aqua Dove.) 

Ten skins—five Irom various places in Eritrea and live from 
^ Abyssinia—all collected by Mr. W. T. Blanford in 1808. 

Genus Turtur Boddaert. 

Turtur abyssinicus abyssinicus (Sharpe). 

(The Abyssinian Blaok-liellied Blue-spotted Wood-Dove.) 

Six skins irom the Anscba and Lebka Valleys and Samhar, all in 
Eritrea. Collected by Mr. W. T. Blanford in 1868, Blanford (1870, 
p. 417) wrongly described them as Ferisfera afra (Linn.). In the older 
literature the Spotted Wood-Doves of E. Africa wore confused with 
one another, and the differences have been clarified only in comparative¬ 
ly recent years. Three similar-looking and co-existing spooks are in¬ 
volved, namely, Turtur abysm)inis (Kliarpc), T. after (Linnaeus) and 
T. chalcosgilos (Wagler). The clarification of the differences is due to 
Erlanger (1901, p. 183), Sclator & Mackworth-Pracd (1920, pp. 834- 
836) and Friedmann (1930, p. 239). 

The Indian Museum specimens agree with the plumage characters 
of T. abyssinicus given by Sclater & Mackworth-Praed, the bill 
too, in dried skins, being horny-brown with black tips. Furthermore, 
Blanford (1870, p. 417), who collected these skins, gave the colour of 
the fresh bill as “ deep purple ”, whereas in afer it is yellow or orange. 
The back is brown instead of grey, but this, L think must bo due to 
fading. 
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Geuufe Chalcophaps Gould. 

Chalcophaps indica chrysochlora (Waller) 

Three skins from Now (South Wales, Australia. 

Genus Phaps Selby. 

Phaps chalcoptera chalcoptera (Latham). 

(The Bronze-winged Pigeon.) 

Uuo d lroin New South Wales, Australia. 

Phaps chalcoptera (Latham) (subsp. ?). 

Three skins from Australia. 

Phaps elegans neglecta Mathews. 

Three skins—two from New South Wales, and one juvenile from 
“ Australia ”. 


Genus Ocyphaps G. R. Gray. 

Ocyphaps lophotes (Tcnuninck). 

Three skins—one from New South Wales iu Australia, one from an 
unknown locality, and one juvenile bred in the Zoological Gardens, 
Caleut ta. 


Genus Geophaps G. R. Gray. 

Geophaps scripta (Temmnick) (subsp. ?). 

Two skins, unknown locality. 

Subfamily OeotbtGONINAJS. 

Genus Leucosarcia Gould. 

Leucosarcia melanoleuca (Latham). 

(The Larger Wonga-Wonga.) 

Two skins from New South Wales, Australia. 
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FISHES OF THE SATPURA RANGE, HOSHANGABAD DISTRICT. 
CENTRAL PROVINCES. 


By Suniikr La I. Holla, I).i SV., F.B.ti E.. F.N.I . Ax'sixlanl M 'upcrin- 
tcndcnt and K. Krisunan N.ur, M.Se.. Callcry Umlaut, Zoological 
Biurey of India. Calcutta. 

In 1937. one ol us 1 , while referring to the distribution of Himalayan 
fishes, explained the omirrcnee of similar forms in the Eastern Hima¬ 
layas and the Assam Hills on the one hand and the south-western hi'ls 
of Peninsular India on the other by suggestion that the Matpura Trend 
of mountains probably stretched across India as a continuous range 
from the Assam Himalayas to (!ujurat from the Miocene period till 
comparatively recent times. To test this hypothesis, the Zoological 
Survey of India has made collections in the Rajmahal Hills 2 , Mental 
Parganas 8 , Hassaribaah Hills 1 , headwaters of the Malmnadi River, 
Raipur District'", and from the Matpura Range. Hoshangabad District. 



Map of the Hoshangabad District, Central Provinces, showing tho localities in which 
collections of fish weie made. 


The last, locality was visited by l)rs. B. N. Chopra and M. L. Jloomval, 
who made an extensive collection of fish in the small hill-stroams arising 
from the Matpura Range in the vicinity of the Pachmarhi Plateau and 


1 Hot*, iS. L.. Roc. Ind. Mux. XXXIX. p. 265 (1937). 
a Hora, S. L., Roc. Ind. Mux. XL, pp. 169-181 (19SS). 

8 Mr. K. N. Pan is preparing a report, on the fish collected by Dr. H. A. Hafiz in 
the Santal Parganas during November-December, 1938. 

« Das, K. N., Rec. Ind. Mux. XLT, pp. 437-460 (1939). 

5 Hora, N. L., Ron. Ind. Mux. XU1, pp. 366-374 (1910). 
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from comparatively slu^ish streams in the plains at I tarsi and ILarda. 
Dr. Chopra has very kindly supplied us the following note on the phy¬ 
sical features and the ecological conditions of the area surveyed : 

“The Hoshaugnbad District 1 in the Central Frounces of India lies between lati¬ 
tude 21 33' mill 22 39' N. and longitude 70 47' and 78 4i' W. It is a long and nar¬ 
row Htrij) of country stretching along the left bank of the Ncrbudda, between the Vin- 
dhyun mountains and the Sat pur«x hillH, and includes parts of the latter range within 
its borders. The Xerbnddu forms the northern boundary of the District. 

“The drainagt* of the Hoshanguhud District need not be tousidered in detail but 
Jbr the purpose of this note it may be stated that many streams, large and small. How 
down from the Natpuras, generally in a north-westerly direction, into the Ncrbudda. 
The Ncrbudda itseli is a large river flowing between somewhat steep banks along the 
northern boundary of the District. From the eastern dopes of the Puchmarhi hills 
in the south-east corner of the District the water is collected in a large number of streams 
and flow's into the Denwa which, after a short northerly course, turns due west near 
Matkuli, about 14 miles below Fachmarhi, and joins the Taw\i which is the most im¬ 
portant tributary of the Nerbuddi in this District. The western slopes of the Pat h- 
rnarhi hills are drained by the Sonbliadra, which Hows north to join the Denwa. An¬ 
other important tributary of tho Denwa is the Nag Dew'nli, which rises near Fachmarhi 
in the deep gorge known as fJamhudwip and descends north-westwards through the 
hills to join the Denwa. This stream forms a series of charming eascad(‘H. The Ncr¬ 
budda has several other important tributaries also, but the only one that need be men¬ 
tioned here is the Ajnal which passes close to Harcla and joins the Ncrbudda in tho north¬ 
west corner of tho District. Near Itarsi, practically in the centre of the District, a 
small stream flows in a north-westerly direction and joins the I^athia, before it fails 
into the Ncrbudda. 

“The plateau of Puchmarhi lies at an dotation of about 3 f 500 feet, with the Ma- 
hadco hills of the Natpura range forming a rugged background of great beauty and rising 
in places to almost 4*300 feet above the sea-level. The plateau is formed of almost 
level or slightly undulating stretches of grassy glades, interspersed with elmni>H of forest 
trees. The prevailing sandstone, which is of great depth and numimbs readily to de¬ 
nudation* has, under the action of water, formed a maze of gorges and ravines in which 
numerous stream* flow. The plateau receives a rainfall of about 77 inches a year and 
nearly the ivhole of it falls between dune and Kept ember. The climate is rather mild, 
th* average minimum and maximum tomjxn*aturos ranging between 17-.7 and 05-1 F. 

1 “The plains consist of a rich allu\imn, the average rainfall is about 17 inches per 
annum and tho average minimum and maximum temperatures at Hosbangabad varv 
Ixdwoen 71*3° and 1074V F. 

“The survey was carried out in February and March, which are practically the 
driest months in. the year in the District. The streams in the hills, that is, around the 
Fachmarhi plateau, had only a restricted flow*, while those in tho plains had naturally 
considerable quantities of water in them. In a few* of the former the current was merely 
in the form ot a trickle and in none was the flow very rapid, except near cascades and 
iallfl. There were pools in the course of most of these streams mul rich collections were 
obtained in these pools. Tho bottom for the most pa it consisted of stones and pebbles 
mixed with sand and clay, but in tho pools and in some other jairts also there was a 
lot of mud. This was especially the case in some parts of the small streams round Bad- 
kaehar. In some eases the water flowed over large rocks and boulders, sonv* of which 
had been worn flat by tho current; this was tho case in the vicinity of tho Small Water 
Jalu some parts of the stream in the Jamhiuhvip gorge and that in tho neighl>ourhond 
ot the Pansy Pool. There was only a small amount of vegetation in most of tho streams, 
except m 8omo near Badkachnr and those near Singanama. In many ease's the country 
through which the streams were flowing was thickly xvooded; this was especially the 
case with the streams near Pansy Pool, that near Pohrighat and tho Jambudwip. The 
streams round Bail kaehar, that near Darmur and one or two others flowed through 
country which w*as for thognost part bare. The water in all these streams was clear. 
In the hill-streams^ the dominant fish at this time of the year was (Jarm muUya. This 
fish was collected in practically every stream, sometimes in considerable numbers, and 
was found even in pools with a muddy bottom and slow cunent. Two species of A T c- 
macJidux. locally known as Patlwrchat (stone liekor) were also met with practically 
everywhere, _living under stones and hiding in the vegetation near banks. Another 
nsn collected m some streams in considerable numbers is Dawo a&nivpi'nncttus. This 
prominently striped fish was found to lie the dominant form in streams round Badka- 


^formation regarding physical features, etc., has been taken partly from 
the Hosbangabad District Gazetteer by Corbett and Kussel (1908), and that about 
the distribution of fishes from the lists prepared by Dr. Horn and Mr. Nair, 
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diar, at Hohrighat and m some streams round Sin panama; in these streams (farm was 
collected in eomparath elv smaller numbers. Several other species also were collected 
in these streams the genera represented I eiug Pampsilorhifurku *, Barbus, Kuril in*, 
Radtota, Ltpidoccphalli*, and Ophnaphalus. 

“The streams in the plains differed considerably in their physical conditions from 
those described above. In most of these there \we a considerable How of water, the 
inrrent was sluggish to modeiatelv *-wilt and the bottom for the most part consisted 
of sand and mud, v,Uh oeeasional pat< hes of small stones and pebbles. There was con¬ 
siderably more vegetation in the water than in the liill-streams and in the Apial nullah 
near Harclu there* was such a luxurious growth of algae* and other vegetation in the 
stream that it required considerable efforts to W'.ide through it. This thick vegetation 
afforded excellent protection to large numbers of lish and though plenty of them could 
1)0 w*en darling about from cover to cover, it was difficult to bag them. The course 
ol these streams lay through country that was (or the most part only sparsely wooded, 
and in parts was quite hare. The water was more or less clear. Uurm was practically 
absent in these streams and was collected in small numbers only in Ihe stream near 
Mehragaon, (‘lose to Itarsi. XcmachiUn was collected in practically all these streams, 
but of the two species found in the hills, one, X. uizttnli* w r a i totally absent in the plains, 
while the other, X . <{uj/t\ was common throughout. A third species of Xt muvhilus, 
\. bofhu j, which was met with rather rarely in the hills, was found in fair numbers in 
these streams. There are several species that were common to both the localities, but 
home of those wen* more abundant in ono than in the other. Harbelx were far more 
common, both in the number of species and in individuals, in the plains than in streams 
round Paclimarhi. Among the genera met with in the streams in the plains only may 
be mentioned. Bruclydanio, Ksomus, Lab< <?. RahU c, Orcichlhy% I mblyccpa, XiiMulodou, 
Kadis, Lay avia, Olossoyofiius, In all 2d genera won* collected ; of those, nine were found 
in the hill streams also.” 


Descriptions ok Localities with Lists ok Fishes Collected from 

HATH. 


Jambudwip stream, ((bold 2 miles north-west of Pachmarln. ii, 194 L 
This is a typical bill-si ream running in a deep well-wooded valley. 
The bottom is rocky or strewn over with stone and pebbles in some 
places and muddy in others. The current is not very fast#, except, in 
the regions of small falls and cascades. Portions of the stream contain 
plenty of vegetation. Hero and there largo pools are formed with the 
bottom generally muddy. In some places the stream flows as a small 
trickle over a bed of large (tat locks. 


(him mullya (Sykes) 

I icnat h 
in turn. 
59—00 

No. of 

Hpoeimeuh, 

-1 

ParapsilorhynchuH Ivnlarulatns (Aim.) .. 

26—H 

r> 

Xcmuch Him day i Horn 

20—10 

12 

Xmachilus cuczardi Day 

18-52 

11 


u Pansy Pool ", about d miles south-west, of Pachmurhi. 10. ii. 1941. 

The Denwa river runs in places through a deep khiul between high 
rocks and forms a series of deep pools, popularly known as “ Pansy 
Pool ”. The current is generally slavish hut in between tho poois 
rapids arc formed. The bottom consists of rocks and stones inter¬ 
mixed with pebbles and sand. Parts of the stream arc thickly shaded, 
but there is little vegetation in tho water. 


Barbus (Tor) khudrw Sykes'.. 


Length 
in mm. 

33 

No. of 
HpceimeiiH- 
’ I 

(Jana mu Ilya (Sykes) 

.. 

:m —70 

20 

Xe mac kilns day! Horn 

.. 

21—57 

8 

Xftnachilus vrezurdi Day 

,, 

.. 23—28 

3 
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"Small Waterfall" about 2 miles east of Pachmarhi. 11. ii. 1*1*11. 

The waterfall is about 75 feet high and below ii there is a typical 
hill-stream formed of rapids and pools in succession. The bottom 
is formed of pebbles and brownish sand, and the banks are overgrown 
with grasses and forest trees. Some of the pools are ovei 10 feet deep 
and the current in them is sluggish. 




h 

No. ol 



in mm. 

sjk‘( imons. 

I$oril : 11 * fa mlt /m/s Ham. 

.. 

Iff - 8ft 

I ft 

Panin a* qaipi anal an (McCIcll.) 


ftft- 7.‘t 

7 

Jtaibai (PuaUaa) dtnwli* (.k*nlou) 


ft 8 <Sr ftO 


Kathas (Paulin a) Ur to Hum. . 

.. 

28—5ft 

ft 

Parnpsitorlajm'bwt feutaratata^ (Ann.) .. 

.. 

ft I 

1 

Vnuacbifa# crtzanli \h\v 

.. 

20- - ftft 

* 


Hannar stream near Dannar riihuje, below Pachmarhi-Piparia Road 
about 3 miles north-east of Pachmarhi . 12. ii. 15)41. 

A small stream witli a comparatively slow current of (dear water 
flowing over stones and boulders, and in places over sand and shingle, 
etc. In the course of the stream there are several pools with muddy 
bottom and a sluggish current. There is no vegetation in the water 
but there are some tall trees along the banks. 


Longth No. of 

in imn. 

(terra antttj/a ( Kykch) .. .. .. 211- 7S lift 

W v m avh it us da pi 11 ora .. .. 2ft 88 Hi 

SvnmehUm freundi I)n\ .. .. .. 20 ftS 7 


Streams around Badhachar , about (> miles north-west of Pachmarhi. 

14. ii. 15)41. 

The streams are small and sluggish with restricted flow over a'bot¬ 
tom of stones and rocks. In places the bottom is muddy. There is 
very little of aquatic vegetation, but there are trees along the banks of 
the streams. 



Long! h 

No. of 


in mm. 

Mpwimcnh, 

Jkttiio uujuipinaatna (MKftell.) 

4ft- 70 

10 

Parapttihrhjttchns tenlandatn *» (Ann.) .. 

2ft--28 

7 

XOuachita* da pi Horn 

81-05 

0 


jRohrif/hat stream near Rohriyhai village , about 8 miles south-west of Pach¬ 
marhi. 15. ii. 1941. 

A small, comparatively sluggish stream running on two sides of the 
village. In places the stream runs through open country without any 
shade, while in other places the banks are very thickly wooded. There 
is very little aquatic vegetation. The bottom is mostly muddv, but 
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in places there are lots of stones, 
its course. 

Dniihas la ndehsis Hrim. .. 

/)uiio (UvjHiphnmhi'i (McCMell.) 

Ha shorn dan iron ins (Ham.) 

(•ana mntlya (Sykt^O 
V/ marhitas dayi Hora 
Ophutphtthts t/arhaa II mi. 


The stream forms several "pools in 



Ijcmrlli 

Xn. of 


in mm. 

spot iimmv 

. , 

10.1 Ac no 

•> 

. . 

12—80 

01 


07 

I 

•. 

13—7.") 

7 

. . 

23- 70 

12 

, , 

120 

1 


Choka nullah near Siuffanama on the Pa ehmurhi-Piparia Hoad about 
II miles'from Paehmarhi . IS d 20. ii. /OIL 

A small slavish stream with a muddy bottom, which is strewn 
over with rocks in [daces. Pools in the course of the stream are almost 
stagnant and have a lot of algae and other aquatic vegetation. The 
bottom consists of black mud, mixed with sand. The water is generally 
clear. This stream joins the Demva a little below Kinganama village. 


Dm Hi ns brndvlixis 11 am. 


Lomuli 
in mm. 

No. of 
specimen*-. 

Se\ oral f \ounvs 

Danio acjaipinnatns (MrCMI.) 


10-72 

specimens. 

11 

Ha shorn da n iron i as ( Ham . \ .. 


11—7S 

7 

Dachas (Paafias ) do) salt * (Jertitm) 


11 

l 

Dachas (Pnnfinx) lirto Ham. 


32 -03 

o 

Dachas (Toe) Had in tykes. 


33 A 37 

2 

flan a mall pa (tykes) 


:>? o;> 

*"> 

1.< pidon plod as qanfta (Ham.) 


m A oo 

2 

Xr mar hil as datfi Hora 


00 

1 

Ophinphatas ‘jar ft aa Ham. ,. 


S3 A SS 

•> 


Den tea river near Hinyanama, on Puehmarhi-Pipuriu Hoad, about // 
miles from Vaehmurhi . lb & 20. ii. 15)41. 


The Denwu opens out into a broad stream of clear water flowing 
over a bed of sand, with large rocks here and then*. The water is clear 
and there is very little aquatic vegetation. The current is moderately 
swift. On the sides of the river there are isolated pools 


flarilitts htndt lists Ham. 
ihinio oifjuipinaatas 
Jladtoca da a icon inn (Ham.) 

Harbas ( Puntin s) pinnournins (I>ay) 
Dachas (Pantins) ficto Ham. 

Dachas (Tor) blind ret Hyko* 

(farm multifa (Mykrs) 

(farm qotyla (On tv) 

AV mar hi l ns hot ins (Ham.) .. 



\ T o. »r 

in mm. 

.specimens. 

27 OS 

.18 

10 -70 

5 

r>8 A 7.1 

2 

82 

I 

2.1- 47 

3 

20—OS 

27 

no—so 

0 

03 

1 

70 

1 
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Mahabir nullah just behind the Rest House at Sim/anama on Pae/nnarhi - 
Piparia Road , 14 miles from Paehmarhi. 20. ii 1011. 


Tlie nullah consists of small, isolated pools with a small trickle of 
water flowing in between them. The bottom consists of rocks ami 
stones with patches of sand and darkish mud. The watei is clear. 


There is no aquatic vegetation. 

Leimlh 

No. ol 


m mm. 


/toutin'* luiithhsi* Ham. 


»8e\erul a \oum> 

Pnnio aeguipinrntu s (Medell.) 

12 75 

spot linens. 

:«» 

Unshorn (laviconi it* (Ham.) .. 

HI -HI 

17 

Bmbus piuntunutus (l)n % \ ) .. 

111 

l 

lien bus (Pioitius) t(o> ml i * (lc rd«m) 

50 * oi 

•> 

/toiinw (PuntUen ) ticto Hum. 

<0 00 

5 

Barm mu It pa (Xyk<"*) 

50*01 

•> 

/ cpidoct phalns <tuul<a (Hum.) 

or. 

T 

X( wtickHit* ftui/i Hum 

.. 5s it ir> 

o 


Mackhuasa or Mochha stream about 1\ miles north of Piparia, and under 
Railway bridge close to Railway Nation. 22 & 2«‘>. ii. 1041. 

A small stream of clear water flowing slowly over a hod of sand and 
clay. The vegetation consists of algae and grasses. 




No. ol 



Specimens. 

tiaritius bdirldisi^ Hum. 

15 71 

11 

llracht/danio rcrio {Ham.) .. 

22 30 

15 

Jittsbom dan icon ins (Ham.) .. 

<H> 

1 

Barbus (Pun(ius) ticto Ham. 

25 * 27 


I.tpidociphalli* *• unit a (Ham. 

Sunnchiln* dniji Horn 

15 71 

19 

20 52 

(} 

Stream near Mehra riUa<j<\ about l\ miles from 

I tarsi.* 

21-20. ii. IU1I. 

It id a small sluggish stream running over a 

bed ofg 

.ravel a ml nm<l, 


The bunks are muddy and steep in places. The water is somewhat 
turbid and harbours large quantities of filamentous algae. 


f 'held clupcoirh s‘ (Bloch) 

03 *71 

No. of 
hpeeimei s 

2 

JsMibuat laubiw (Hum. 

50 

1 

Brachydanio rcrio (Hum.) .. 

25- 28 

11 

Ban io aerjuipinna in* (UK ’Jell.) 

17 

1 

Ksomus danricus (Ham.) 

57—14 

25 

Basbora dan icon ins (Ham.) .. 

tl-07 

11 

Barbus (Puntius) chrp.nopom a (.Jenlon) .. 

.. 117*120 

o 

Barbus (Puntins) dorsalis (Jenlon) 

41 

T 

Barbus ( Puntius ) sophorv Ham. 

35 48 

i 

Barbus (Puntin*) ticto Ham. 

32 - 58 

49 

Barbus ( Puntius) titius Ham. 

59—81 

9 

Barbus (Tor) Jckitdrcc Sykes 

104 

l 

Barra niulh/u (Sykes) 

03-9-1 

5 

jjaheo boggut (Sykes*) 

SO-97 

3 

Bohtcc cotio (Ham.) 

50— 58 

7 

Jepidoccphalus guntca (Ham.) 

52-07 

10 

XmacKilus dayi Horn 

< .. 37—54 

t 

Mystus ritlWus (Bloch) 

~ 05 - 88 

17 

Ophiccphalus yachiui Ham. 

.. 07 130 

1 

Ophiccphatus punctata* Bloch 

.. 80-115 

9 

(Hossogobim giuris (Ham.) .. 

28 05 

21 
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Nerbudda river near Handia, about 13 milt** north of Ilarda. 27. ii. 1041. 

A largo river of clear water, flowing over a bed of sand and clay. 
There is a large number of rocks and boulders on the bank with pools 
in between them. Xcar the edae, there is a growth of grasses and algae. 
The bottom of the pools is muddy. 



Leniiih 

No. of 


in mm. 


Baths* (Pashas) lido Ham .. 

13—22 

Il> 

Baths a (7 ot) kh stint S\ k<‘s .. 

35-i;t 

a 

Xnsathilss ttatp II ora 

2«-:w 

1 


Tinnim* nullah on the Tiniarni Road, a little south of Ilarda. 28 . ii. and 

2 iii. 10H. 

The nullah forms a branch of the Ajnal river, and is a fairly large 
stream of clear water, flowing over a bed of elav mixed with sand and 
gravel. In some places the bottom is stony. The vegetation consisting 
of grasses and algae is <juite abundant in the shallower parts of the 
stream. The banksaro fairly steep. 



lionuih 

No. ol 


in nun. 

Hpoehneiw. 

Batilias hittth 1 As/ s 1 1am. 

.. 32- II) - 

11 

Btachifdattio nth (Ham.) 

20-31 

3 

Dash tvasipissatss (M< (Moll.) 

5K 

1 

Baths# (Baalist,) cltri/sopotsa (Jmlnn) .. 

ISO 

1 

Bathsa (Pssiis*) taschosis# (Ham.) 

as- a i 

10 

Bathsa (/*sslis*) tlotsah* Mortlnu) 

70 

1 

Baths .s (Pashas) tfst/asia (Ham.) 

33* II 

Ii 

Barbas (Pit nlias) pitt as amiss (1 ).t \) 

71-SO 

0 

Barbas (Pssliss) firlo Hum. 

28- 05 

8 

Barbas (Pssliss) htiss Ham. 

si 

1 

Barbas (Tor) khsdnt Sykes 

SO 07 

1 

f/arra titsllt/a (Sykes) 

15 00 

7 

ImUvo hof/jst (Svkt*.s) 

57 - 05 

12 

Otcichllnj# casual"* (Ham.) 

as — 11 

5 

Jtohtcc coho ( Ham.) 

57-71 

5 

Ltpidoccphalss g an tea (Ham.) 

37 

1 

XcmacJiils# datji Horn 

25 00 

20 

Xntuo'Jtilss hohss (Ham.) .. 

17 

1 

Mystns rillafss (Blorh) 

sr> - oo 

3 

. 1 mhtuccps tsats/ois (Hum,).. 

23-11 

0 

Xest sloths cats'ih (Ham.) .. 

.. 70 & 108 

o 

Maslacnshchts artsalss (Haeep.) 

.. 05- MS 

1 

Maslaccmhtlss pascals# (Ham.) 

70—85 

3 

OphiccphaJss garhtta Ham. 

132 

1 

Bath's had is (Ham.) 

31 

I 

(Ilossotjohias tjiarts (I(am.) .. 

.. • 33—107 

3 


Ajnal mllah near (he Railway bridge about 2 miles south-west of Ilarda. 

1. iii. 1041. 

A fairly large stream of clear water, running between steep banks 
over a bottom consisting mostly of small pebbles, etc., mixed with 
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sand and mud. The current is fairly swift. Laryo masses of alyae 
were found growing in the water. 

Lonutli No. of 

in mm. specminis. 

Xoloptci ws nnlnplmt* (Pallas) 

•200 

1 

Several .\oung 
*»pe( inuMis. 

Ha/iIius b( Hf/<//s/s Ham. 

.. 

Danio at quipi turnin'* (McDlell.) 

S3 

I 

Bathos (Punlins) dot'tali'* (tlenloii) 

71 

1 

Harbin (Pauli an) pi a naurafn <* (l >.iy) 

SO 

1 

Haibus (Puaiian) lido Ham. 

20- 55 

11 

Bathos (Tot) khudrve Svkos 

.. 7I--I12 

8 

dan a ntulh/a (Sykes) 

70 —SH 

7 

bibeo bogquf (Sykes) 

105 

1 

Lev idocc phalli# gunha ( Ham.) 

If 57 

3 

Xcmuch Hu# dayi Hora 

27—00 

It 

XpH indi Hu# hot i tut (Ham.) .. 

50-71 

1 

Xounitodon can?Ha (Ham.) .. 

51 

1 

Mastacemhdu# anmtus (Lucep.) 

.. 70-101) 

1 

Ophicrphahn pane fata# Day 

IU0 

l 

(Homtgobi a# qiari# (Ham.).. 

08 

1 

Mid kill nullah near the Itailirai/ bridi/e, about 2 mih’-t south-west of Ilarda. 

3. iii. 1941. 

The stream is about 4(M>0 feet wide, and 2-5 feet deep. 

The current 

is sluggish and the vegetation consists of 
sists of coarse sand and large stones here 

reeds, etc. The 
and there. 

L*nnth 
in mm. 

bottom con* 

No. «f 
j|M*cim< ih. 

Ra*bt>r<t dan icon ios (\ I am. ).. 

*10 

1 

Barbus (PuHints) guganio (Hum.) 

.. :u- IS 

7 

Barbus ( Pontius) pinnaioalus (Day) 

SO 

I 

Barbus {Puntins) lido Ham. 

.. 22-51 

7 

Barbus {Tor) I'hndree S\kes 

N5 

I 

Omditliy# rosinitus (Ham.) .. 

.. 30— 15 

II 

Xenittdiilus botius (Ham.) .. 

.. 53—00 

0 

Mystu# eittafus (Bloch) 

81 

1 

Lagutin reheimi Hora 

.. 21 k 28 

a 

Mastaccmbdus annulus (Daeep.) 

88 

1 

Xandus nandua (Ham.) 

108 

1 

Badia badis (Ham.) 

.. 18—40 

0 

Ulossoqohius giuris (Ham.) .. 

37 

I 

Fishes purchased from markets at Sandhi and llarda. 

Purchased in the market at Kandia, 
from Piparia on 21. ii. 1941. 

on River Nerlmddn, 12 miles 

Length No. of 

in mm. specimens. 

My si us ca rashes (Ham.) 

108 

l 

Mystus tittatus (Bloch) .. .. .. 75—80 

Purchased in the market at Harda on 28. ii. 194J. 

Length 
in mm. 

3 

No. of 
specimens. 

3 

■Bfcfe* pammmtaia Val. 

.. 132—1 no 

ManWcmbdns armatus (Lac£p.) 

277 

1 
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Kyhtbmatk* Acoocat. 

The collection under report comprises 1,167 specimens belonging 
to 40 species. The systematic position of the species is shown in the 
following table : 


Family NoTormiumi.. 

1. Xotoptcrus unto pin us (Palin**). 

Family Fypwnidai:. 

Subfamily AlillA MU)1XAR. 

'2. ('held c hi pro id ph (Ham.). 

2. Lauhuca /auburn (Ham.)* 

Subfamily RA.SHORI X A H. 

1. liarilius bvndciisis Ham. 

5. lirachydanio rerio (Ham.), 
ti. Danio aequipinnatus (McOIpII.). 

7. JJsomus davricus (Ham.). 

S. R a shorn dn nicon ins (H am.). 

Subfamily OrPMSlXAN. 

9. Jiarbus (J > ualias) rhn/sopnmn Fu\. 

& Va). 

10. Jiarbus (Puiitius) concfnmius Hum. 

11. Jiarbus {Paulius) dorsalis (Jordon). 

1:2. Jiarbus (] } untius) yuganio (Ham.), 
lit. Jiarbus {Pant ins) pinnuuratus (Day). 

II. Jiarbus (Puntins) sophon Ham. 

15, Jiarbus {Puntins) tirto Ram. 

HI* Jiarbus (l ) untins) (Rites Hum. 

17. Jiarbus {Tor) khudrer Sykow. 

18. (Harm muilyu (ttykm). 

10. (Harm gotyla (Cray). 

20. ParapsilorJwfurhiw Irulacufalus (Ami.). 

21. Jxtbeo boggut (Sykos). 

22. Orefrhthys CAusuatus (Ham.). 

2It. Rnhtrf ratio (Ham.). 


Family Foiiitiuak. 

21. Ia pidonphahts guntea (Ham.). 
25. X crunch Hus boti us (Ham.). 

20. Xunach if us dnyi Horu. 

27. Xnnarhilus pvemrdi Day. 

Family Bagiudac. 

28. Mystus cavasius (Ham.). 

29. Mystus rittalus (Blodi). 

20. Rita pa rime statu Val. 

Family Amiilyceim da l. 

21. Amblyceps man go is (Ham.). 

Family Sworn i»ab. 

22. Lags via ribeiroi Horu. 

Family Belo nj i>a k. 

22. Xrm ntodon cancila (Ham.). 

Family AIahtaommueu da k. 
SW. Mastucc.mbelus annulus (Lacpj).). 
25. Mastacnnbelus pascal us (Ham.). 

Family < >j>hhuwhami>a n. 

20. OphicrpMus gachua Ham. 

27. Ophirrphalus psuHutus Bloch, 

Family Nammoak, 

28. Xtnidus uasdus (Hum.). 

Fam ily Pk mtomn’I i>a h. 

20. Hadis bad is (Ham.). 

Family Uobudak, 

40. Olossogobius giuris^ilam.). 


Of the 40 species listed above, 20 belong to the order (!yprinoi<lea, 
(22 Oyprinidao and 4 Oobitidae), 5 to the order Kilnroidea (A Bagridae, 
1 Amblycepidao and 1 Nisoridae), wliile tlio remaining species are dis¬ 
tributed among the families Notopteridao (l), BeUmidao (1), Masta- 
cembelidao (2), Opliicephalidae (2), Nandidae (1), Pristolepidae (1) 
and Gobiidae (1). With the exception of a few species of carp-minnows, 
all others are fairly well known and do not call for any comments from 
a systematic point of view. However, a few remarks are necessary 
on Danio aequipkimlvx (McClelland), Barbun ( Dunlins ) e kryuopomu. 
Ouv. & Val., Nemachihu* ilayi Hora, Amblycepx mangoin (Ham.) and 
Laguvia ribeiroi Hora. 

Ifrom a zoogeographical point of view the occurrence of Amblycepn 
and Laguoia in the Hoshangabad District shows the affinities of the 
fish-fauna of this region with that of the Assam Hills and the Eastern 
Himalayas. The former genus lias been obtained from, all the portions 
of the Satpura Trend surveyed by the Zoological Survey of .India, while 
fjagvvia was collected only in tlio llajmahal Hills. The presence in 
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the collection of torms. Midi as Barbu* (I'nntias) dot satis (Jordon), 
(iatra mullya (Sykes), Pa/apsilorbynchuit (cnfaculafa* (Aim.), Labeo 
boygvl (Sykes), Nentachilu* dayi Rora, N . eoezardi Ray and Rita /wW- 
mVntata Yah, shows that the fish-fauna of this part of the Batpuras 
is closely allied to the fauna of the Western (Shots. Some of these 
species, such as Par<tp.si lorhynchu* fenfaculatns, Nnnuvhilus uwzardi 
and Rita pariwent ala , were not found in the Sihawa range, Raipur 
District. 1 The remaining species are widely distributed in India and 
are, therefore, of little significance in a zoogeogruphical discussion. 
These studies have clearly shown that the Satpura Trend of moun¬ 
tains must have, at not a very remote period, acted as a highway for 
the dispersal of the Eastern Himalayan and Assam forms to the Western 
Ghats and that the Garo-Rajraalial (lap is only a comparatively recent 
feature in the physiography of India, Further, it is also clear that 
there must have been a continuity of waterways between the Western 
Ghats and the Satpuras of the JSoshangabatl District not very long 
ago as can be inferred from a large number of identical species of limited 
range that are found in both the regions 

Though in his studies on ‘The Distribution of Vertebrate Animals 
in India, Geylon and Burma \ Blanford 2 attached little* importance 
1o the distribution of freshwater fishes, it is significant that he had also 
come to similar conclusions as stated above from the distribution of 
other types of vertebrates. In describing the peculiarities of Die fauna 
of the Indian Peninsula, he stated ; 

“ The majority of the genera, named are UpiealK lorcht (onus; flu* ‘•pc* i<*s oi the 
lUhar-Orissn area are, with ver\ lew eveeptious, the same .is those of Mulnlmr, and 
may have, inhnhitecl the wholo of Southern India More tho forests of the Decent) and 
Camatio were cleared. Out* <irtumsUnee mmmhh strongly 1° Mippoit Ihrt \icw. There 
arc two kinds of * 1 //On trornros in India, one of which inhabits <Vj Ion and the Western 
or Malabar coast as far north as llntungiri, whilst, the other inhabits the lower Hitna 
Liyas and countries to the eastward. Neither is known to be iound iu the Pcecnn 01 
Carnatic, The tw’o meet in the Bihar-Orissn area, the Malabar torm to the south, the 
Himalayan to tho north. It is scarcely probable that the southern species would e\ist 
in the area unless it onoe ranged over the country intervening between (India Nagpui 
and Malabar. In the same manner the southern graekle {Rulaht* wliyioHi) meets tin* 
Himalayan and Burmese graekle [K. inUrmcdht) in the same area, but is not known 
to he met with in the Docenn or Carnatic tracts. 

‘‘That the differences between the Bihar-Orissa pro\inee and the adjoining pro 
\inees of the Indian Peninsula are not ancient is, J think, shown by the absence of dis- 
tinctive genera amongst the reptiles and batrachin 

With regard to the value of freshwater fishes in zoogeographies! 
studies, Blanford (/or. cH„ p. 343) stated : 

“The evidence afforded by freshwater fishes varies so much with tin* presence oi 
absence of mutable habitats, sneli as lakes and rhem, that it is generall\, I think, onls 
applicable to large areas.” 

The distribution of hill-stream fishes, such as Amblyrepn, Laguma, 
Garni , Parapsihrhywlms, Nmachihix, etc., cart only take place along 
hill ranges, so there is hardly any necessity to contemplate vast- level 
tracts of the country to bo once covered with forests in order to explain 
the distribution of any genus occurring in the Peninsula of India on 
the one hand and the hills of Assam and the Eastern Himalayas on 
the other. Such a continuity of hill-ianges was provided by the once 

1 Hora, 8- L.„ Hor, l*rh Mutt. XU l, pp. tt0r>-374 (11*40). 

J Blnnford W. T„ Phil. Trantt. Hoy. Hoc. London (B) (\XCMY, p. tfl)£ (1 Ml). 
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extensive flatpum Trend* which stretched from the A swim Himalayas 
in the east to the Western Chats in the west We believe that the 
Saipura Trend not only provided a highway for the dispersal of the 
so-called Malayan fishes to Peninsular India,‘but also served as a route 
for the foTest-lov ing forms among other groups of vertebrates that 
show a similar discontinuous range of distribution. 

Danio aequipinnatus (McClelland). 

IS7S. Damtuuquipinnntus, Day, Fish. India, p, 50(1, pi. cl., tig. <>. 

In 1934, flora and Mukerji 8 gave an artificial key to the species of 
Danio and distinguished three closolv allied species bv the following 
characters : 

I. A well-defined thick mark neai upper angle of gill- 
opening. 

A. lateral bands booking up anteriorly to form a 

mottlwl pattern. L. I. 37 ; L. tr. 10 (7J/2J) .. /). dntyUifu Myers. 

H. Lateral bands not breaking up anteriorly to form 
a mottled pattern. Several well marked and 
uniform lateral bands. L. 1. 34-3(1, L. tr. 10 or 11 
(7J/2J or 8J/2J) .. ., ., ,. /), atquipinnahr* 9 

(McClelland). 

H. Bla<k mark near upper angle of gilbopening absent. 

L. 1, 32-31 ; L. tr. 11 (SJ/2J)./>. tnaiabadcus (Jor¬ 

don). 

In 1937, I Lorn 1 recorded I). strit/illifer Myers 8 from Southern India 
and commented on the discontinuous range of distribution of the spe¬ 
cies. In the material under report we have all gradations of colour 
and scale counts and find that the three species mentioned above cannot 
be distinguished from one another on any reliable character and should, 
therefore, be regarded as identical. Recently Horn and Law 0 found 
that the specimens of Danio from Travaneore were /). aet/ui pinnafvs 
and that D, nutlabaneus muni la* regarded as a synonym of this species. 
The South Indian specimens of D. aet/niphmahts grow to a larger size 
than those found in Northern India. 

Barbus (Puntius) chrysopoma (Juviei and Valenciennes. 

1878. Barbu6 vhrympoma, Day, Fifth, India, p, 501. 

Under the description of Barbm pimawalm, Day (lor. Hi., p. 502) 
stated that. "‘This form [B . pinnauratm] and B, chrysopoma may be 
merely varieties of a single species, while B, sarami is closely allied ”, 
According to Day’s descriptions of B. c hrysopmm and B, pimmmtu *, 
the two species can be distinguished by the number of predorsal scales 
12 in the former and 10 in the latter. Sundara Raj 7 , however, found 


m 1 5s?/®; h huI ' Mus - XXXJX, p. m (1937); Proc , Nat Inst Pd, India 
IV, p. 405 (1938), 

• HCora, S. L. and Mukcrji, D.D., Iioc, Ind, Mus, XXXVI, p. 134 (1934). 

• Muket)i(Jonrn. Bombay Nat Hist Hoc, XXXVII, p. 70, 1934) has given reaaona 
k* show that Rogan s Danio browni (Sto. Ind. Mus. 1, p. 395,1907) cannot lie retarded 
as a species distinct irom D. aci/mpinnatit* (MrOlcli.). 

« Horn, S. L., See. Ind. Mu*. XXXIX, p. 10 (1037). 

® Myers, Q. S„ Amrr. Mu*. NuHtat'<•*, No. 150, p. ] (1S14). 

• Horn, S. L. and Law, N. (’.. Jtn. Ind. Mu*. XLIII, j>. 243 (1941), 

’ R»j. B. Sundarn, See. Ind. Mu*. XTI, p, 254 0018). 
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that besides other characters there are 10 to 12 rows of predorsal scales 
in the specimens of B. chrysopoma from Madras and remarked : 

“ The abovo particulars show that Madras examples combine the characters of the 
three species, B. sarana, H. B., B. chrysopoma, C. and V., B. pinnauratus, Day, all of 
which according to the Fauna of British India may occur in Madras.” 

In the limited series of specimens that we have examined, it has 
been possible to distinguish B . pinnauratus from B. chrysopoma by the 
number of predorsal scales, but there seems no doubt that the three 
species mentioned above along with B. caudimarginatus Blyth and 
B, sewelli Prashad & Mukerji form a series of very closely allied species, 
the specific limits of which are by no means well defined. 

Nemachilus dayi Horn. 

1935. Nemachilus dayi , Hora, Bee. Ind . Mus . XXXVII, p. 57. 

1938. Nemachilus dayi , Hora, Rcc. Ind. Mus. XL, p. 240. 

1938. Nemachilus dayi, Das, Bee. Ind. Mus. XL, p. 447. 

Nemachilus dayi is represented in the collection by a large number 
of young, half-grown and adult specimens. The colouration is very 
variable. In young specimens the lighter bands are almost as wide 
as the darker ones and the dorsal and caudal fins are provided with only 
a few rows of spots. The characteristic colouration of the species is 
assumed in specimens about an inch and a half in length. From the 
large series of specimens now examined, it seems that the examples 
referred bv Das (loc. cit p. 440) and Hora 1 to N. denisonii arc referable 
to this species. 


Amblyceps mangois (Hamilton). 

1933. Amblyceps mangois, Hora, Bee. Ind. Mus. XXXV, up. 907-521, text- 
figs. 1-7. 

1940. Amblyceps mangois , Hora, Bcr. Ind. Mus. XL11, p. 371. 

The occurrence of Amblyceps mangois in the streams of the Hoshanga- 
bad District is of special significance. During the survey of the Satpura 
Trend, it has been collected from all the hilly districts and its range 
has thus been extended considerably westwards. 

The specimens under report are juvenile. The caudal fin is deeply 
forked and. in some the lobes, especially the upper, are greatly drawn 
out and pointed. The adipose dorsal is relatively short and low. 

Amblyceps mangois is found along the Himalayas, hills of Assam, 
Burma, Siam, the Malay Peninsula and the Satpura Trend of mountains. 


Laguvia ribeiroi Hora. 

ft**™* Rora, Bee. Ind. Mus. XXII, p. 741, pi. xxix, fig. 3. 

1938. Laqvcut nbemn, Hora, Bee. Ind . Mus. XL, p. 179, text-fig. 5. 

Laguvia ribeiroi was originally described from a single specimen 
collected from the Khoila River, a tributary of the Tista River in the 
Jalpaiguri District, Two more specimens of this remarkable catfish 
were recorded from the Morel River in the Santal Parganas. The 
occurrence of the species in the Hoshangabad District is of great zoo- 


1 Hora, R. L., Bee. Ind . Mus. XLII, p. 373 (1940). 



• 1941.] S. L. Hora & K. K. Naxr : Fishes of the Satpura Range. 373 

geographical interest as showing the probable continuity of the Satpura 
Trend of mountains with the hills of Assam and the Darjeeling Hima¬ 
layas at a not very distant date. 

It has been pointed out by Hora (he. c it., 1938) that L. ribeiroi can 
be readily distinguished from L. shawi by the nature of the dorsal spine 
which is serrated anteriorly in L. ribeiroi and is smooth in L. shawi. 
In the chest region, there are folds of skin which form an adhesive appa¬ 
ratus similar to that found in species of Glyptotkorax Blyth. Recently, 
Hora and Gupta 1 described similar coriugations in L. shawi. 

Summary. 

The collection comprises 40 already known species. A note on tho physical fea¬ 
tures and ecological conditions of tho area from which tho collection was made is added. 
Short descriptions of localities with lists of fishes collected from oach aro also included. 
A referonco is made to the zoogeographical distribution of Antbhjrcps and Layuvia, the 
Eastern Himalayan forms, and of Parapsilorhynchit% Nemachihtx evezardi , Rita pavi - 
mentata , etc., of the Western Ghats. The significance of tho Satpura Trend in tho dis¬ 
tribution of Malayan forms to Peninsular India is discussed. Notes aro appended 
on Danio aequipinnatus (McClelland), Barbu ft (Punlms) chnjsopoma Cuv. & Vftl., Nona- 
chilus dayi Hora, Amblycens mangois (Ham.) and Lag u via ribeiroi Hora. 

1 Hora, fl. L. and Gupta, J. 0., Joutn. Hoy. ,4$. Boc, Bengal (3) VI, p. 5, 1940 (104J). 




TWO NEW CYPRINID FISHES FROM TRAVANCORE, SOUTH 
INDIA, WITH REMARKS ON BARBUS (PUNTIUS) MICROPO - 
GON CUV. AND VAL. 

By B. Sundara Raj, Diwan Bahadur , M.A ., PhD. (Liverpool). 

In o recent article, 1 a remarkable new genus of ihe Rchizothoracine 
fishes* was described from the Periyar Lake, Travancore, and attention 
was directed to the location and physical features of the Lake. Of the 
two new Cvprinid fishes, which form the subject matter of the present 
article, one was obtained from the Lake, while the otheT was collected 
from the Kallar, a tributary of the Pambiyar River, a few miles to the 
south of the Lake. 

In their account of the freshwater fishes of Travancore, Hora and 
Law 2 have referred to the preponderance of endemic species in Penin¬ 
sular India and indicated that this fauna must have been isolated 
from that of the rest of India for a considerable period. The two 
new forms of fish described in this paper add further to their list of 
the endemic species known from the State. 

1 wish to express here my great indebtedness to Dr. Baini Prashad 
and Dr. R. L. Hora of the Zoological Survey of India for the loan of 
material, literature and suggestions. The illustrations were prepared 
by the artists of Ihe Zoological Survey of Tndia under the supervision 
oi Dr. Hora. 


Barbus (Puntius ophicephalus, sp. nov. 

B. iii; D. 3/7; P. 1/13 (1/13-1/15)3; y. ]/ 8; A. 2/5 (2/5-3/5) 
C. 19 (17-19); L. L 40+1 (40-42+1-2). L. tr. 7-7£/6.* 

Tamil name. —Eechathalai keneat. 

The head and anterior portion of the body are not compressed in 
the adult though somewhat compressed in the young. The dorsal 
profile is slightly more arched than the ventral; it is convex from the 
tip of the snout to the dorsal fin and almost straight behind that fin. 
The top of the head and nape are noticeably broad and flattened. The 
maximum depth of the body, which is at the nape or immediately behind 
it, is contained 4*3 (3*8-4*I) times in the standard length. The large 
and bluntly conical head is broad and depressed (compressed in the young). 
The height of the head is equal to its width (in the young the head is 
higher than broad) which is 2/3 of its length. The head is contained 


* Raj, B. Sundara, Rec. Ind. Mu*. XLI3I, pp. 209-214 (1941). 

8 Hora, S. L. f and Law, N. 0., Rec. Ind. Mvs. XLIII, pp. 233-256 (1941). 

** In the descriptions which follow the scale counts and measurements of the holotype, 
which is the largest complete specimen collected, are given, followed within brackets 
by the range of variation, if any, shown by the paratypes. 

4 Counted from the origin oi the dorsal fin to the lateral lino and from the lateral 
line to the midventral row immediately in front of the root of the ventral fin, omitting 
the raid-dorsal, mid-ventral and lateral line rows of scales. 
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A rbstral and a maxillary pair of barbels are present; the former 
av'e equal in length tt> and the latter 1^ times as long as the diameter 
bf the eye; They are relatively shorter in the young. The left rostral 
barbel of the holotype is bifid, evidently an abnormality. 

The gill openings are large. The gill membranes are united with 
the isthmus below the posterior border of the preop Crcle. The gill 
takers are few— 4 (4-6)—widely spaced, short and stout; the 
longest is 2/5 of the gill filaments. 

The pharyngeal teeth 1 are in three rows 5*3 4 2-2*3*5. They are 
strongly compressed and hooked, with oblique spoon-like grinding sur- 



Text-fig. 2 .—Barbus (Puntius) ophicephalus, sp. nov. 

a. Air-bladder : x2; b. Pharyngeal bones and teeth : X4 ; c. A scale from dorsal 
surface: X 6. 

The above parts were dissected out from a Paratype. 

faces. The pharyngeal bone is 4 times as long as broad and has a well 
defined anterior angle and a narrow pitted surface which does not extend 
beyond the angle. 

The scales are moderately large, the largest being about 3/4 the 
size of the eye. In the scapular region the scales are broader than long 
and have a gently convex basal margin, more or less straight lateral 
margins, and a bluntly conical apex. The nuclear area is large and is 
basal in position. The radii are developed all round the scale. 
The circulii are degenerate in the apical field. A long axillary scale is 
present at the root of the ventral fin. The lateral line is complete, and 
extends in the form of open pores , on the head as far as the; nasal 
openings. There are twolaterallines on the right side of the holotype, 

1 The description is after that of Y. X. Chu, Biol, Bull. St. John’s University. Shanghai, 
H, pp. 83, 84 (1936). . . 
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the upper terminating after Ulc tenth scale, evidently an abnormality. 
There are 3 (3»-5) rows of scales between the lateral line and the 
base of the ventral fin, 17 (15-17) predorsal scales, and 10 rows 
round the caudal peduncle. 

The dorsal fin, which is as long as the head from the anterior 
margin of the eye to the gill cleft, commences slightly nearer the 
tip of the snout than the base of the caudal fin, somewhat in advance 
of the ventral fin. It has a slightly concave or nearly straight free 
margin. Its last undivided ray is stiff and slightly enlarged but very 
weak, smooth and articulated in its upper part. The pectoral (hi is 
somewhat falciform and as long as the head without the snout. In the 
young it is comparatively longer. It docs not 3each the ventral, when 
depressed, by a distance equal to half its own length. The ventral 
fin is shorter than the pectoral, has an obliquely truncate free margin, 
and does not reach the anal fin, when depressed, by a distance about 
two-thirds its own length (in young specimens this distance is only 
half the length of the fin). The anal fin, which is longer than the 
dorsal fin, has a rounded free margin. In the young this fin is shorter 
than the dorsal. It reaches when depressed, the root of the caudal fin, 
(in the young the anal does not reach the caudal). The caudal fin 
is deeply emarginate. 

In fresh specimens the back and the fins are rich golden brown, the 
sides and the abdomen silvery brown. A broad dark bund runs along 
the lateral line which is composed of fine black spots on the bases of 
the lateral line scales. 

The food of the specimen dissected consisted almost, exclusively of 
insects. The alimentary canal is about 2*75 times as long as tlie* body. 

Barbus oplimphalus is rare and was found in the Kallar. a tributary 
of the Pambiyar Kiver, to the South of the Paehakaui Mat ate adjoining 
the Periyar Lake. It inhabits rocky pools in which decaying vegetation 
is present in large quantities. The vernacular name of the fish refers 
to this peculiar habitat. Four specimens were collected in 1935 and 
seven in 1937, ranging in size from 56 to 196 mm. The measurements 
of the largest (holotype) and the smallest (paratype) are given below. 

Holotype .—F. 13514/1, Zoological Survey of India (bid. Mus.)> 
Calcutta. Besides the holotype, 7 paratypes (F 13515/1) are also 
deposited in the collection of the Zoological Survey of India. 


Measurements in 

millimetres. 

Hololype. 

1’maty pi 

standard length 

103 

42 

Height of body 

38 

11 

Length of head ,. 

44: 

13 

Width of head 

30 

7 

Height of head 

30 

0 

Length of caudal peduncle 

.. 25 

7 

Least height of caudal poduude 

.. 15 

5 

Diameter of eyo 

8 

4 

Interorbital spaee 

18 

5 

Length of snout 

14 

4 

Length of dorsal fin .» 

.. 33 

10 

Length of pectoral fin 

31 

9 

Length of ventral fin .. M 

20 

7 

Length of anal fin ti 

.. 34 

8 
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Remarks. —Dr. Horn called my attention to the close resemblance of 
this species to Barbus lithopidos Day. 1 It is. however, distinguished from 
Day’s species by the absence of a horny covering to its jaws in the pre¬ 
served specimens, the smaller number of its fin rays and the larger num¬ 
ber of its lateral line and predorsal scales. 1 examined all the specimens 
of B. lithopidos in the collection of the Zoological Survey of India in¬ 
cluding Day’s own specimens as well as one in my collection from 
Nilambur. The fin rays and scales in 7 specimens of B . lithopidos , rang¬ 
ing in size from 90 to 325 mm. in standard length were as follows : 

D. 4/9; A. 3/5 ; V. 2/9 ; L. 1. 3(5-38+1; Predorsal scales 11 14. 
In a very young specimen measuring 57 mm. in standard length the 
counts were : 

D. 4/8; A. 3/5; V. 1/8; L. 1. 30. 

The corresponding numbers in 8 specimens of Burbns ophicephalus , 
ranging in size from 42 to Lf>3 mm. in standard length, were as follows : 

D. 3/7; A. 2-3/5 ; V. 2/8 ; L. 1. 40 42+L 2; Predorsal scales 15-17 
Two of the specimens of B. lithopidos were very young specimens measur¬ 
ing 57 and 90 mm. in standard length respectively. They difiered from 
the rest in the remarkable depth of body, which was 2-6 times in the 
length in both, whereas in the rest the depth of body ranged from 3-3 
to 3*7 times in the length. Evidently this is a characteristic of the 
young of B. lithopidos. The depth of body in B. ophicephalus ranges 
from 3-8 to 4-1 times in the length. Even in the youngest specimens, 
42 mm. in standard length, the depth is 4-1 times in the length. 

In B. lithojndos , except in the very young specimens, the anterior 
rays of the dorsal (in are distinctly prolonged and Iho caudal fin is pro¬ 
portionately longer with narrow, falciform, sharply pointed lobes; 
whereas in B. ophicephalus the corresponding dorsal rays and the caudal 
tin are short, and the latter having broad blade-shaped lobes Finally 
the difference in colour is very marked. Except in the very young 
specimens, B. lithopidos has tho outer rays of the caudal fin, characteris¬ 
tically white ; this was seen in all the specimens examined, including 
those collected by Day nearly three-quarters of a century ago. More¬ 
over, B. lithopidos is devoid of a dark lateral band on the body. 

Barbus (Puntius) micropogon, suhsp. pexiyarensis, nov 

D. 3/9 (3-4/9); P. 1/15 (1/13-J5); V. 2/8 ; A. 3/5; U. 19 ; L. 1. 42- 
43+2 ; L. tr. 7/7. 

Tamil mmv.-- Kaiuvan (The charcoal-coloured one). 

The body is obloug and compressed, its greatest depth, which is 
below the commencement of the dorsal fin, is 3*2 (3*2-3*3) times in 
the standard length. The head is rather small, conical, and somewhat 
depressed. Its length is 4*5 (4*2-4*5) times in the standard length 
and its width is almost equal to its height. The caudal peduncle is a 
little longer than high ; its least height being 1*2 (1 *1-1*3) times in its 
length. 


1 Day, k\> Pi oc. ZoqL Mac. London, n. 708 (1873) { Fish. India, p, 507, pi. cxxxvili, 
ilg. 2 (1878); Faun. Mrit. Ind. Meh. 1, p. 310 (1889). ’ 
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The eye is large, comparatively larger in the young ; its diameter is 
contained 4‘3 (3-1-5-5) times in the length of the head; It is placed 
nearer the dorsal profile than the ventral, and almost entirely in the 
anterior half of the head. The inter orbital space is proportionately 
wider in the adult. It is nearly flat and is 1*7 (I-1-2-5) times in the 
diameter of the eye. 



Text-fig. 3. —Barbus (Puntins) micropogon , subwp. pmyamms, nov. 

a. Lateral view of Holotypo : X|; b. Dorsal surface of head and anterior part of 
body of same: X $ \ c. Ventral surface of head and anterior part of body of same.; 
X}, 


The snout is conical and bluntly pointed and has no free lateral 
lobes. It is 1*5 (1*1—2-2) times as long as the diameter of the eye. 
The mouth is semicircular and subinferior (distinctly inferior in the 
adult). The cleft of the mouth is nearly horizontal apd does not reach 
below the anterior border of the eye. The rostral fold is deep, hori¬ 
zontal and entire. The lips are moderately developed and continuous 
round the corners of the mouth. The postlabial groove is interrupted 
in the middle. The upper jaw is longer than the lower. 

A rostral and a maxillary pair of barbels of almost equal size are 
present, and reach well beyond the anterior and posterior borders of 
the orbit respectively. 

The 9 pr 10 gill rakers in the adult are mere stumps anteriorly; 
the longest of them is hardly one-fourth as long as the gill filaments. 
The pharyngeal bone is 2/3 as wide as long; its anterior eduntulous 
process is very short and the pitted surface narrow. The anterior angle 
■is prominent; 1 The pharyngeal teeth are compressed and hooked and 
as usual in three rows : 5-3'2-2-3’5. The alimentary canal is a little 

g , ** *^ ier Biol.' Sull, 8t. John's University, Shanghai II, 
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over twice as long as the body and in the specimen dissected contained 
green vegetable matter. 



Text-fio. 4. —Barbu * (Puntim) micropogon sub. sp. pmyaremU, nov, 

a. Air-bladder: Xlj; />. Pharyngeal bonos ancl tooth: X4J ; a. A scale from 
dorsal surface: X 5. 

The above parts wore dissected out from a Paratypo. 

The scales are fairly large ; the largest is of the same size as the eye. 
They are rounded with a wavy basal margin The nucleus is basal. The 
circulii are obsolescent in the apical region. The apical radii are 
numerous and more or less parallel; the median ones reach the 
nucleus. A few lateral and basal radii are present in the scales of the 
caudal peduncle. There are 4 rows of scales between the lateral 
line and the base of the ventral fin, 16 rows round the caudal peduncle 
and 21 (19-21) predorsal scales. 

The dorsal fin commences opposite the ventral and midway between 
the tip of the snout and the base of the caudal fin. It is longer than 
the head. The last undivided dorsal ray is osseous, smooth and much 
enlarged. In young specimens it is relatively longer. The free margin 
of the dorsal fin is concave. The first branched ray, which is the longest, 
when depressed, reaches \ (f-f) the way to the root of the caudal fin. 
The pectoral fins are somewhat falciform and nearly as long as the head. 
They reach the 12th (12th-13th) shale of the lateral line, and are separated 
from the base of the venttal fin by a quarter of their own length. The 
ventral fins have an obliquely truncate free margin and are. separated 
from the anal fin.by half their own length. The anal has an obliquely 
‘ truncate free margin and when depressed reaches the base of the caudal 
, fin (in immature specimens the anal fin is shorter),, The anal fin in 











382 


f You. XLITI, 


Records of the Indian Museum. 

breeding females is longer than the dorsal and often reaches beyond the 
base of the caudal. The caudal iin is deeply forked. The upper lobe 
is longer than the lower. The head and body are dark brown or blackish ; 
the fins are stained black. 


Measurements in millimetres. 

Smallest 
Holotypc. para typo. 


Standard length . 


200 

117 

Length of head . 


17 

28 

Width of head 


30 

17 

Height of head . 


32 

18 

Height of body . 


63 

37 

Length of snout . 


16 

9 

Diameter of oyo . 


11 

9 

tnterorbital space. 


19 

10 

Length of caudal peduncle 


27 

18 

Least height of caudal peduncle .. 


23 

11 

Holotype. — F 13516/1, Zoological 

Survey 

of India 

{Ind. Mus.), 


Calcutta. Besides the holotypc, 1 paratype (F 1 SSI7/1) is also deposited 
in the collection of the Zoological Survey of India. 

Remarks. — B. micropogon , which has not so far been recorded from 
Travancore, is one of the commonest fish in the lake. The above des¬ 
cription is based on the head of a large specimen, the length of which 
was not noted, and three smaller specimens, which alone were preserved. 
For the relationships of the new subspecies reference may be made to 
the following account of B. micropogon (Juv. and Val. 

Remarks on Baruvh (Pum'iVR)MK'ROvoaoH (Juv. & Val. 

Barbus (Puntius) micropogon Cuv. & Val. 

1842. Barbus micropogon Cuvier & Valenciennes, lint. Nut, Pots*. XVI, 

p. 188. 

1848, Barbus mysorensis, Jordon, Math Journ . Lilt. Bci. XV, p. 312. 

1867. Puniius (Barbodes) gracilis , Day, Pioc. Zool, Noc. London , j>. 200. 

1868. Barbus conirostris, Gunther, Cat. Fish. Brit. Mus. VII, p. 127. 

1877. Barbu& conirostris , Beaven, Handbook. Fr. Water Fish. India , p. 14, 

1878. Barbus micropogon , Day, Fish. India , p. 568, pi. oxxxvi, fig. 8; 

pi. cxxxviii, fig, 4, 

1889. Barbus micropogon , Day, Faun. Brit. Ind. Fish. I, p. 801. 

1927. Barbus micropogon , Narayan Rao and Seshachar, If. Yhj. Journ. Mysorr 

Univ. I, pp. 117, 180. 

1931. Barbus micropogon var. mysorensh, Mnkerji, Jo urn. Bombay Nat . 77/a/. 

Soc. XXXV, pp. 166, 167. 

1937. Barbus micropogon , Hora, Bee. Ind. AIus. XXXIX, p. 10. 

There is a certain amount of confusion in the taxonomy of Bttrhis 
micropogon . Cuvier and Valenciennes 1 originally described this species 
in 1842 from Mysore; their description based on a young specimen 
(3" long) is meagre and is not accompanied by a figure. In 1848, Jerdon 2 
described two similar species from the Cauvery, Barbus mysormsis 
with 38 scales along the lateral line in 9 rows and snout covered with 
mucous pores, and Barbus gracilis with 42 scales along the lateral lino 

■ ~ | .. 1 ' 11 ■.■" ■ * 

1 Cuvier, G. and Valenciennes, A., Ilist. Nat. Poiss. XVr, p. 188 (1842), 

•Jerdon, T. 0., Mad. Journ. Lift. 8ci. XV, pp. 312, 313 (1848). 
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in 12 rows and snout smooth. He noted that both the species occurred 
together in the same locality in the Cauvery and that the latter was 
k< a very well defined species In 18G7, Day 1 in redescrihing B. gracilis 
under the name Puntius ( Barbodes) gracilis gave the number of scales 
along the lateral line as 40 and along the transverse series as 7/4. At 
the same time he described a new species Puntius (Barbodes) dubins 
from the Bhavani, a tributary of the Cauvery, with 42 scales along the 
lateral line, and remarked that in appearance B. dubius was the same 
as P. gracilis from which if might be only a sexual diflercn.ee. In 1868, 
Gunther 2 redescribed B. micropoyon from a stuffed specimen and men¬ 
tioned only 2i scales between the lateral line and the root of the ventral 
fin on account of which and other differences Day 3 did not consider 
Gunther’s B. micropogou as synonymous with that of Cuvier and Valen¬ 
ciennes. Giinther 4 also described a new species, B. coniroslris , with 
the scale counts “ L. 1. 40 and L. tr. 7/7 ” from specimens supplied by 
Day as B. gracilis and included B. gracilis Jerdon. and P. gracilis Day 
in its synonymy, hut recognised B. dubius as a valid species, with Day’s 
reservation that as it is extremely similar to B. coniroslris (=P. gracilis 
Day) and might be only a sexual difference. B. mysorensis Jerdon was 
considered by Giinther 5 as a doubtful species. Jji 1870, Day 6 stated : 
“It appears not improbable that B. mysorensis , Jerdon is the same as 
B. coniroslris , Giinther. The species 1 termed B. dubius, I find, has 
five series of scales between the lateral lino and the base of the ventral 
fin.” In his later publication, Day 7 merged Jordon’s two species, 
B. mysorensis and B. gracilis , and Gunther's B. coniroslris in tlio synony¬ 
my of B. micropogou, but retained his own species B. dubius as distinct. 
However, he recognised B. mysorensis Jerdon as a variety of B. micro- 
pogon with numerous pores on the snout and preorbitals. In 1931, 
Mukerji 8 icdescribed B, mysorensis from two specimens, 135 and 160 
mm. long, in the collection of the Zoological Survey of India, and dis¬ 
tinguished it from the forma typica as follows : - 


B. micropoyon. 

ml 1. Head less than 1 times in length 
of boch. 

2. Knout blunt and without tubercles 

3. Anal fin when laid flat extends to 

the base of the caudal tin. 

4. 38-39 scales along lateral line. 

5. 12 prodorsal scales. 


It. minopoyon \ar. mysoansh s. 

Head 4*25 times in length of body. 

Knout pointed and covered with pointed 
tubercles. 

Anal fin when laid flat extends to the 
middle of caudal peduncle. 

41-42 scales along lateral lino. 

14-15 predorsal scales.” 


The form from the Periyar Luke described above differs in having 
42+2 scales along the lateral line and 19-21 predorsal scales, and it is 
on these characters that it has been kept separate as a subspecies. 


iDay* Jb\, Proc. ZooL Bor. London, p. 290 (1867). 

• Gunther* 4., 6'of. Fish. Brit. Mu*. VII, p. 126 (1808). 

* Day, V., Fish, India , p. 563 (1878). 

♦ Giinther, A., Cat, Fish. Brit. Mus. VII, p. 127 (1868). 

♦Giinther. A., Cat. Fish. Brit. Mas, VII, p. 83 (1868). 

•Day, F., Proc. ZooL Boo. London, p, 373 (1870). 

i Day, F., Fish. India f p. 563 (1878). 

•Mukerji, O. Jo urn. Bombay Nat. Hist, doc. XXXV, pp. 166, 167 (1931). 
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In order to determine the validity of the various forms of H. micro- 
pogon mentioned above, the following specimens in the collection of the 
Zoological Survey of India, the Madras Fisheries Depaitment and the 
specimens collected by me from the Periyat Lake were examined. 


Barbus dvbius. 

1. Day’b typo. Indian Museum No. 2373, Blm\ani IB 

2. Indian Museum No. F. 12388/1, Cauvev>, Coorp .. 

3. Madras Fisheries Department, Cauvery, Mettur Dam. 

4. Madras Fisheries Department, Cauvery, Melt nr Dam 


250 mm. 

Pores on snout. 

B. 1. 42 | 2.i 
L. <r. 0/1-5. 

<W mm. 

No pores on snout. 
B. 1.42 | l. 

B. <r. 8/4. 

320 mm. 

Pores on snout. 

L. 1. 42 ( 2. 

B. tr. 0/4 J. 

230 mm. 

Pores on snout. 
B.B42 | I. 

B. tr. 8/3J, 


Barbus micropogon and varieties. 


5. Indian Museum, No. 2305, Day’H specimen from Bhavani 11, 

0, rndian Museum, No. 2372, Day’s specimen fiom Bhavani !i. 

7. Indian Museum No. 2411, Day’s specimen fiom Bhavani It. 

8. Indian Museum No. F. 11140/1, Burton’s sp<s*imen from 

Bhavani R, 

9. Madras Fisheries Department, Cauvery, Mettur Dam. 

10. Madras Fisheries Department, Cauvery, Mettur Dam 

11. Madras Fisheries Department, Periyar Lake 

12. Madras Fisheries Department, Periyar Lake 

13. Madras Fisheries Department, Peri} ar Lake ., 


110 mm. 

No pores on snout. 
B. I. 30 | I. 

B. tr. 7/3J, 

200 mm. 

Por<»s on snout. 

B. B 10 | t. 

B. tr. 0-7/3J. 

105 mm. 

Pores on snout. 

B. 1. 40 | 2, 

B. tr. 7/31. 

I3K mm. 

Port's on snout. 

B. B 30 i 1. 

B. tr. 7/31. 

120 mm. 

Port's on snout, 

B. J. 89-p I. 

B. tr. 7/31. 

125 mm. 

Pores on snout. 

B. B 38 & 39. 

L. tr. 8/31. 

200 mm. 

No pores on snout. 
B. B 42-f 2- 
B. tr. 7/3J. 

150 mm. 

No pores on snout. 
L, 1. 484* L 
L. tr, 7/3J. 

117 mm. 

No pores on snout. 
B. 1. damaged. 

L* tr. 7/3-31. 


1 The additional scales are those on the caudal fin. 
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There is no one character which absolutely distinguishes B. dubius 
from 2?. micropogon. If, however, both the number of scales along the 
lateral line and the number of transverse rows of scales from the origin 
of the dorsal fin to the lateral line and from the lateral line to the root 
of the ventral fin (omitting the mid-dorsal and lateral line rows) he taken 
into account the specimens examined can be arranged iu three groups 
as follows:— 

Group 1.—L. 1. 38-40+1-2 anclL. tr. 7-8/31. 

Specimens Nos. 5-10 from Bhavani and Oauvery 
rivers named B. micropogon and var mysorensis 
in the collections. 

Group 2.—L. 1 42 43+1-2 and L. tr. 7/3-3|. 

Specimens Nos. 11-13. The new subspecies from 
the Periyar Lake. 

Group 3.--L. 1. 42+1-2. and L. tr. 8-9/3J-5, 

Specimens No. 1-4 from Bhavani and Oauvery rivers 
named B dubius Day in the collections. 

The wider range of specimens now examined in Group 1 does not 
support Mukerji’s 1 attempt to distinguish B. micropogon fonm typica 
from the variety mysorensis chiefly on the presence or absence of pores 
on the snout, as the other distinguishing characters mentioned by him 
are intermixed. For instance, specimen No. 2305, which has no pores 
on the snout, has a head which measures 4-2 times in standard length, 
while specimen No. 2372. which has pores on its snout, has an anal 
fin extending to the base of the caudal fin. The occurrence of pores and 
the prolonged anal fin will in all probability prove to be secondary sexual 
characters, as they are in some other species ol Barbu*. 

Group 2 from the Periyar Lake is sufUcientlv distinct from Group 1 
to rank as a subspecies and has accordingly been described above as 
new. 

Group 3 represents all the specimens labelled B . dubius in the 
collections. The number of scales along the lateral line in young and 
adult specimens is 42 as in Group 2, but the latter has only 7 '3J transverse 
rows of scales. Further, except in one very young specimen, measuring 
64 mm. (No. F. 12388/1 from Ooorg), the length of the snout is twice 
the diameter of the eve. Though Day in all his descriptions gives the 
length of the snout as 1| diameter of the eye, in his type specimen 
(No. 2373) as well as in his figure the length of the snout is two eye- 
diameters. Though in the very large specimen of pmyamisis the 
diameter of the eve is contained 2*2 in the snout, the shape of the snout is 
very different from that of B . dubius. Also the eye is nearer the edge 
of the opercle than the tip of the snout in all the specimens of B. dubius , 
except in the very young specimen in which it is placed in the middle 
of the head. In B. micropogon and its subspecies pemmensis , the eye 
is nearer the tip of the snout and rarely in the centre of the head. The 
mouth of B . dubius is narrow and pointed anteriorly, whereas in J3. 
micropogon it is broad and semicircular. Except in the very 
young specimens, the long and peculiarly shaped snout as well as its 


i Mukherji, JD. 3),, Journ. Bombay Nat . Hint. Boc. XXXV, pp, 166, 167 (1932). 
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blight pink colour changing to a uniform silvery white after preservatio 
readily distinguish B. dubius from B micropogon and its subspeck 



Tlxt-i io. 5.— lia)bu* (Piinfms) dub ills Day. 

a. Lateral view of head and anteiior part ot lrody: > eat. J : ft. Ventral mtrfaeo of 
head and anterior part of body: <ea. ". 


periyarensis. Further, the scales, size for size, art' smaller and the dorsal 
spine weaker in B. dubius. These two characters are discornnblo even in 
very young specimens measuring two to three inches in length. 

Both B. micropogon forma typica with 38-40 |-1 scales along (ho 
lateral line and 7-8/3 1 transverse rows and B. dubius Day with 42 |-l-2 
scales along the lateral line and 8-9/3.1-5 transverse rows occur together 
in the Bhavani and the Cauverv. As Jerdon’s B. mysorensis with 38 
scales along the lateral line in 9 rows and B. giacilh with 42 scales along 
the lateral line in 12 rows were found by Jerdon in the same locality and 
the latter was considered by him “ a very well defined species ”, there 
is little doubt that the species described by Jerdon correspond to B. 
micropogon and B. dubius respectively. Bay gave the lateral line scales 
in B. gracilis as 40, evidently mistaking it for B. micropogon, and redes¬ 
cribed the form with 42 scales as his new species B. dubius. Following 
Day, Gunther also assigned the form with 40 lateral line scales to B. 
gracilis ard returned it as B. conirostris. Gunther’s B. micropogon is 
evidenlly not a synonym of B. micropogon Cuv. & Yal. hi his later 
works, Bay 1 persisted in ignoring the 42 scales, the distinctive character 
of B. gracilis mentioned by Jerdon, and included both B. mysorensis and 
B. gracilis as synonyms of B. micropogon. Cuvier and Valenciennes’s 
being the first name of the species with 38 to 41 scales along the lateral 
line should supersede B. mysorensis Jerdon and B. coniroslris Gfinther 
For the species with 42 scales along the lateral line B. gracilis Jerdon 
has priority over B. dubius Day, but as Jerdon’s name is preoccupied by 
B. gracilis Schleg., the species haR to be designated B. dubius Day. J 


1 T>*y» F - India, p. 663 (1878) ; Fnun. Brit. hid. Fish, I, p. 304 (1889). 



NOTES ON FISHES IN THE INDIAN MUSEUM. 

XLI. New Records of Freshwater Fjsh from Travancore 

By Sunder Lal Hora D.Sc., F.R.S.E., F.N.L , Assistant Superin¬ 
tendent , and K. Krtmiinan Natr, M.Sc., Gallery Assistant, Zoological 

Survey of India, Calcutta 

In tlieir recent account of k The Freshwater Fish of Travancore ", 
Hora ancl Law 1 gave a list of 70 species so far recorded from Travancore 
and discussed then* geographical distribution. It was surmised that 
further reseaich will bring to light the presence of more species of fresh 
water fishes from this verv interesting zoogeographies! area, which 
forms the exlreme south of Peninsular India. More recently, Sundara 
Raj 2 has described a species of Barbas , B. (Puntius) ophicephalus, and 
a subspecies of the South Indian Barbus (Puntius) nncropogon (subsp. 
periyaiensis Raj) from the Kallar, a tributary of the Pambiyar River, 
and the Periyar Lake respectively. Mr. S. Jones, made a small collection 
of fish from the Kallai stream, 30 miles northeast of Trivandrum, on the 
8th June 1941 and obtained specimens of the following species :— 

1. Manlius tjatnisis Cuwei aiul Valenciennes .. .. .. 2 specimens. 

2. Damn at qui pm nut it s (McClelland) . . .. 3 specimens. 

3. Raihu s (Puntius) filaMtnlosus (Ouuei an<l Val< n< ieun< s) 2 specimens. 

4. Dm bus (Toi) nuthfnn mo .leidmi .. .. .. 3 .specimens. 

5. Quint, jndoni ( Day) . . .. .. .. .. 2 specimens. 

(5. Quint mnlhfu (S\ Ues) .. . . ,. 2 specimens 

7. tfi<i/opttnis qnst ns (I)<i % v) . .. 5 specimens. 

The last species is recorded heie from Travancore for the first time *, 
it wms described by Day 3 in 1878 from South ('amini where Ire “ had 
procured two examples in Iresh water, the largest being 3 inches”. 
One of Day's specimens is probably in the s’Rijks Museum van Natuur- 
lijke Ilistorie, Leiden, for Koumans 4 mentions to have examined an 
example from Oanara. The whereabouts of the second specimen are 
not knowrn. Sicyopterus griseus marks the western limits of the genus. 
We avail ourselves of this opportunity to redeseribe this rare species 
from fresh material. s 

Mr. K. Bhaskaran Nair sent 5 specimens of a small freshwater Globe- 
fish, which he had collected in April from the Pamba River in Central 
Travancore. He noted that u It is called v Attunta 9 (ball of the river) 
in Malayalam and children play with it by blowing into its mouth and 
inflating it. The general yellow colour of the body has faded now, but 
when fresh it gives the fish a beautiful appearance." 

These specimens belong to the monotypic subgenus Monotretus 
Bibron 6 ; the only other species included in it being Tetraodon 

1 Hora, 8. L. and Law, N.C., Ind. Mv 6. XL1IT, pp. 233-256 (1041), 

2 Raj, B. Sundara, Met, Ind . Mas, XL1U, pp. 375-386(1941). 

8 Day, F., Jouin . Linn. Pot, London (Zoology) XIII, p. 140 (1878). 

4 Koumanb, F. Mem. Ind. Mna. XIII, p. 296 (1941). 

6 Jordan, m hit* Genera of Fkhes (pp, 198, 263, 1919) notes that Moiwtietus Bibron 
(Mei\ Mag . Zool. Paiib VII, p. 281, 1855) is a synonym of Lciodon Swainaon ( Nat . Hist. 
Olamfication FiiTt, etc. 13, p. 194, 3839). A reference to Swamson’s work shows that 
Leiodon is insufficiently characterized. Wo have, then‘fore, retained the name Mtmo - 
treivs for this group of v Puffers’. 
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(Monotretus) mtcutia (Hamilton), which, according to Day, 1 is known 
from “ Fresh waters of Orissa, Bengal and Assam”; it is also common in 
Burma 2 * This new species is also described below. The discontinuous 
distribution of Monotretvs is of zoogcographical significance. 

It is worthy of remark that with t lie exception of Sict/opfenu s* <j rise us, 
which is known from South Canara and Travancorc, the other three 
species or subspecies are endemic in the State. 

Sicyopterus griseus (Day). 

1878. tficydiuw ghneiun, Day, Jouni. Linn. Hoc. London (Zool.) XI11, p. 140. 

1878. Bicyditon gritteuM, Day, Fifth. India (Addenda ami ('on igendu), p. 747. 

1889. Sicydiuin ytisetun, Day, Faun. Brit. Ind. Msh. II, p. 273. 

1941. flicyoptenw yhwus, TCoumam, Mew. Ind. Mus. XJII, p. 290. 

D. 6j 1/9-10; A. 1/9-10; P. 16-17; V. 8; (J. 13 |- ; L. 1. 76-82; 
L. tr. 26-27. 

Sicyopterus griseus is a stoutly built species in which the head and 
the anterior part of the body are slightly depressed or subcylindrical 
while the tail portion is compressed. The height of the body is contained 
from 4*82 to 5*48 times in the standard length and from 5-68 to 6*60 
tin.es in the length with the caudal fin. The head is depressed and 



Text-fiu. 1 ,—Hicyapfarus griseus (Day). 
a. Lateral view: xl) ; 6. Dorsal surface of head and anterior part of body: 
X If ; e. Ventral surface of head and anterior pari of body ; X1J; d. A xn<*dian tooth 
from the upper jaw ; X25. 

flattened, both above and below; its width is greater than its height. 
The length of the head is contained from 4*18 to 4*83 times in the standard 
length and from 5-04 to 5-78 times in the total length. The width of 
the head is contained from 1-08 to 1*32 times and its height from 1*49 
to 1*69 times in its length. The eyes are situated dorso-laterally alm ost 

1 Day, V., JFieh. India, p. 703 (1878). 

* Prashad, B. and Mukerji, D. D., Aec. Ind. Mm, XXXI, p. 223 (1928). 
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in the anterior half of the Lead ; the superior border of the orbit projects 
beyond the dorsal profile. The diameter of the eye is contained from 
5-06 to 5*40 times in the length of the head and from 2*10 to 2-39 times 
in the interorbita! vidth. The iuterorbital space is broad and slightly 
concave. The snout is obtuse and overhangs the mouth. The mouth 
is small, inferior, crescentic and horizontal; it is bordered by thick 
lips which are continuous at the angles of the mouth but the labial groove 
is widely interrupted. The anterior lip is covered by the rostral fold 
which is broadly fimbriated. The jaws are subequal and the maxillary 
extends to below the anterior border of the eye. The teeth in the lower 
jaw are sharp, arranged in a series, and recurved ; a short space in the 
middle between the two canines is toothless while behind the canines 
the teeth are of irregular sizes, the larger ones being either near the 
canines or the posterior ends of the jaw. In the upper jaw there is a 
single moveable row of fine, hooked teeth which are embedded in the 
gum. The gill-openings are vertical and almost co-extensive with the 
bases of the pectoral fins. 



Text-fig. 2.—Scales of tticyojiterw grisrus (Day): X36. 

fmml A w e 5?? 1 1110 bod y behind the dorsal and anal fins; 6. A scabs 

ofthe first dorsal fin ; r. A scale from the middle of the body below the 
nrst dorsal tm; a. A scale from the ventral surface behind the pelvic fins. 


The spines of the first dorsal are filiform and project beyond the 
^^P^krane; the first and the second spines are considerably elongated 
and extend beyond the commencement of the second dorsal The 
pectoral fin is pointed while the caudal fin is rounded. The second dorsal 
and the anal fins are similar, being low and of moderate length. The 
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pelvic fins form a strong muscular sucker. Mr. W. Jones noticed that the 
fish can adhere very firmly by means of those fin*-. The caudal fin is 
shorter than the head and is contained from 5*7 to 0-7 times in the 
total length. The caudal peduncle is contained from 1*32 to 1*77 times 
in its length. 

The scales are small and somewhat irregularly unanged, those in the 
tail region are considerably larger and more strong!\ < tenoid. The scales 
on the ventral surface and on the dorsal surface in front oi the dorsal 
fin are greatly reduced and are more or less cycloid ; tliov extend on the 
head almost as far as the eyes but are absent on the cheeks. The 
number of predorsal scales varies from 30 to 31 

According to Day, the colour is “ Biownish, with eight or nine Tings 
of a darker tint encircling the body, and wider than the ground colour. 
Fms —dark, most deeply so at their edges ”, Day seems to have over¬ 
looked the fact that in the case of the pectoral, anal and caudal (ins the 
dark band near the edges of the fins is followed by a while fringe, which 
in the case of anal is not easily distinguishable when the fin is depressed. 
The dorsal and lateral surfaces as well as the dorsals, middle parts of 
the pectoral and caudal fins are grayish, while the ventral surface and 
the pelvic and anal fins along with the edges of the pectoral and caudal 
fins are much lighter. The body is usually encircled by a number of 
broad, darker bands which become indistinct when the specimens are 
taken out of spirit. 

Distribution.— South Tanara and Travancore. 

General Observation a.- Sict/opterus (/risen* inhabits torrential streams, 
and its general body form and structure of the lips, rostral fold and 
pelvic fins are well adapted for combating strong currents. Mr, K. Jones 
observed that in nature the fish sticks very fast to locks and stones, 
and can even adhere to the vertical sides of an aquarium above the 
water level like fishes of the genera Periaphthalmus and Periophthalr 
modon. 

S. griseus is distinguished from the other Indian species of the genus 
by its smaller scales, entire upper lip and fringed rostral fold. 


Measurements in millimetres , scale counts and number of fin rags. 


Total length . 

Length of caudal 
Depth of body 
Length of head 
Width of head 
Height of head 
Diameter of eye 
Interorbital distance 
Length of caudal peduncle 
Least height of oaudal peduncle 
Longest ray of first dorsal 
Length of pectoral .. 

Length of ventral 
Length of anal 
Number of rays in dorsals 
Number of rays in pectoral 
Number of rays in ventral 
Number of rays in anal 
Number of rays in oaudal 
Number of scales along lateral line 
Number of scales in a transverse series 
Number of predorsal scales 


84-0 

86-4 

87-8 

83-0 

97*8 

12-6 

14*6 

134 

11*5 

J5*3 

14*8 

13*3 

13*0 

134 

15*2 

10*7 

16-2 

17*3 

13 2 

17*2 

Iii*9 

12*3 

14*0 

13*0 

15*9 

11 2 

10 9 

10*9 

10-2 

10*2 

2-2 

3-0 

3*3 

3*0 

3*3 

7*2 

63 

7 0 

6*8 

7*9 

12*0 

124 

12-9 

13*2 

15*9 

8-0 

8-2 

9-8 

8*2 

9*0 

21-0 

194 

24-0 

214 

26*2 

14-4 

13*8 

16 3 

15*0 

15*6 

9-2 

10-0 

MM 

10*5 

10-1 

8-0 

7-8 

10-2 

9*8 

9-6 

611/10 

17 

6J1/10 

r 

0jl/l0 

eji/io 

6 

6 

6 

6 

6 

i/w 

1/10 

1/9 
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Tetraodon (Monotretus) travancoricus, sp. nov. 

D. 7-8; A. 8, P. 1C-J7; V. 0.; C. 9. 

Monotretm tuavamoricus is a small species less than an inch m total 
length. When inflated, it is about one-third as high as long and its 
width is considerably less than its height. Both the dorsal and the 
ventral profiles are greatly arched, but the dorsal is more so with the 
result that the mouth is situated in the lower half of the fish and not 
in the centre. The length of the head is more or less equal to the depth 



Tlxi-jiu. 3. Ttlxwdou (Monnlutu s) tutmmoth u s, wp. nm. 

a. Lateral view ot t>}M k -spo< imen : x5; b. Doisal view of saim*. / 7> ; <. Komi 
ol nasal opening of same : x Id. 

of the body and is contained from 3*00 to 8-2(5 times in the total length 
and from 2-39 to 2*50 times in the standard length. The height of 
the head is somewhat greater than its width and is contained from 
1-08 to 1*17 times in its length ; the width of the head is contained from 
1-25 to 1*33 times in the length of the head. The eyes are large and 
lateral in position, and are situated almost in the middle of the head ; 
they are covered by adipose eyelids ; the diameter of the eye is contained 
from 2*30 to 2*69 times in the length of the head and from 0*93 to HM 
times in the interorbital width. The intororbital space is flattened. 
The nostrils are represented by simple, solitary tubes, one on each side 
close to the anterior border of the eye. Tho lips of the tube are slightly 
curved inwards in the middle as short flaps. The mouth is small and 
surrounded by fleshy lips which form a tubular orifice; the jaws are 
provided with median sutures. The gill-openings are small and restricted 
opposite to the bases of the pectoral fins. 

The body is devoid of spinous outgrowths but there is a fine reticula¬ 
tion all over the surface. The depth of the body is contained from 2*93 
to 3*33 times in the total length and from 2*21 to 2*58 times in the 
standard length. The caudal peduncle is well formed; its least height 
is contained from 1*12 to 1*35 times in its length. 



303 RuohI of i Ik huh an Milium \ Yol \LLII, 

The ilms.il trnl the au.il 1ms aie sinulai ml silinful opposite lo oicli 
olliei m the postenoi tlnrcl oi the body length The distante between 
the gill opening uid the commencement of the doisal fm is ilmost equal 
to the length ol the head The pe< total bn is shoit slighth em ugmate 
and lau shaped The < uiclal (in is well lonned and tunicate its length 
is contained ( 10 m 4<f v > to 1 ">9 times in the totll length 

The tolom in spmt is gm>ish on the dorsal sinlue mil suits uid 
much lightei on the \ential suifate Then lit usinlh two blick, 




Tlmmic 1 —Latcial Mtws o£ the Him paid types of Tihmdon (Mannheim) 
tun amotion, sp nov , showing nintam m colom pattern r > 

o\al patches on the uppei latei.il suilace ol the bod\ in limit ot the 
doisal fin. these are situated in an aica of mucli lightei c oloui Behind 
this light * 0 ioa, there is a daik, broad band running to the caudal fm 
and continued tor some distance on its cential rays Thcie is usually 
a dark spot in the middle of its course and another at the base ot the 
caudal fin There is also a dark spot at the base of the last two dorsal 
rays A prominent dark patch abo\ e the pectoral fm and a spot behind 
it are also characteristic feature- of the species Along the doisal suriac e, 
there is a narrow, light band between the eyes, two irregular patches 
behind the eyes which do not meet m the middle line and follow ed poster¬ 
iorly by a Y-shaped marking Between the V-shaped nnrkmg and the 
dorsal fin there is another uregular band across the doisal surface and 
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3<H 

triangular patches m Iront ol and behind the dorsal fin The fins aie 
without anv markings 

From the specimens examined it seems that the colouration vanes 
consideiablv and no two specimens aie alike in tins respecl Tn order 
to give an idea ot the variation in colour ition the literal views ot three 
other specimens are given (text-hg i) 

Locality —Pamba River, Cential Tia\anc ore 
On an enqun> regarding the maximum si/e ot the fish, Mr K Bhas- 
kaian Nan wrote as follows 

Vs Hoards the unvumnn si/i ol the fish [ do not think that it glows mi bi B gei 
than the spiununs I h m suit vou 1 Invt on mnunurabk ot<asions s< tn the ciUhis 
of fisheinun in tin Lot ditv mil luvt luvti tunit uioss big^i i ones ^tilhti Ji is any 
one elsi theie Vs tilt fish is v<i\ well known to tinm bcoausi it is suth i tnvoimU 
ot ohildtm I lid suk big^u sptumuis if thtit wu< ins woultl nt>t hist bttn o \11 
looked 

Type spanner* V 1 5601/1 Zoologit \l Suive\ ol Lndn (I nil Mu*) 
Calcutta 

Relationships — In the following table we gi\e i list ot points m 
which the new species diheis from M (utcntia (Hamilton). 

Monotietu* mUutia (H million) Monotutu s tiaianKiu it s sp n<>\ 

1 I) 10 U P 21 \ 10 C 7 l) 7 b V 10 17 V S ( 0 

2 Caudal fin is tout lined 6 times m f ot lL Caudal fin is tout tint d 4 t<» 4 ) turn in 

Itugth totil length 

5 llyts slight I \ behind flu imdtllt of flu l\ts in flu mitltllt of the lunjh of flu 
length ot the hi id h< id 

4 1 ntc rot hit il spit < tlit md hioad Inft toibit il spit t flat hut not vti\ bio id 

» Ml tin fins m loundtd I hi ptttoiils in sli^htlv (ttuuuidt inti 

flit aud il is almost t mm iti 

b f< < liisli \t How d)t>\< hit omul*, w Inti Dul u,rt i msh vt How diou md \t How i li 


ontht ibdoimn V li^ht b mil pissi s 

1m low 

V 1 

liwht bind 1 

Im t \\< < u 

Hu <\t 

tioin <\i to i \< \ I ii gi bl u k tn 11 

I hi 11 

m 

\ii\itu iiuinbt ti* 

ol <1 u 

lus suiiountlid b\ u lijrht <d*,< on 

nit « lu 

surrounded b\ 

litjdt i 

Ht H (I 

th< sidt mhnoi to tin mi h m of flu 

tin doisd 

md lift id 

sitlis 

inti thti 

tlmsil uid mal Jins 1 lu wholt of 

in no i< lit ul limns 

1 m 

within 

lilt buk niukttl with <1 itk ^ittiiish 

m u kings i 

\t i ot flu nuddlf t i\s of tfi 

it ti< illitions t mlosing lighic i '•puis 

< md if 

fin 




fins gnvish t mild tipped with t u 






nunc a nd spot on flu Uuoit 






7 VI lumum sj/i tbout Pinches 

Miumum si/t ibout m 

mt It 


Mutsinnnaifs in milluniU 

is and niunbu of hn 

/ a ns 


Total length 

20 s 

21 1 

21 7 

2! S 

22 0 

Caudal It ngt h 

7 l 

1 0 

5 0 

> 1 

7 0 

Depth of bod> 

7 l 

0 7 

7 1 

0 7 

0 0 

Length ol lu id 

0 7 

id) 

0 0 

OS 

7 0 

V\ ulth of lu ul 

7 5 

>2 

5 i 

> { 

7 f 

Htight of lu id 

*5 0 

0 0 

(> 1 

5 S 

0 0 

Dnnutt i of t \ t 

2 b 

2 0 

2 S 

2 0 

2 0 

Inti ioi hit il tlisfant i 

2 > 

2 4- 

2 S 

27 

2 2 

Li ngth of t audul pidmu h 

5 1 

2 0 

5 f 

1 1 

2 0 

Liiwt hdght ot caiulil ptdunth 

2 5 

2 2 

2 7 

2 0 

2 (> 

Distanti hitwtrn gill opining mtl tom 

1) b 

0 0 

0 7 

0 S 

7 f 

mini (mint of doisil fm 






Longest lay ot cloisal fm 

2 4 

2 2 

2 2 

2 1 

2 7 

Length of pcitoial im 

22 

2 I 

2 1 

2 0 

2 S 

Length of anal hn 

2 J 

22 

2 2 

2 2 

2 2 

Numba of iajs m dorsal hn 

b 

S 

7 

b 

y 

dumber of lays m pit total fm 

17 

L7 

17 

17 

10 

Numbu of tavs in anal fm 

S 

S 

8 

8 

y 

Numba of lays m t audal fm 

9 

0 

0 

0 

0 

MG1PC—M—LU 8 15—22 0-ii—370* 






CYCLOPIDES (CRUST ACES COPEFODES) DE L’INDE. VI, VII. 

Par Knut Lindberg. 

VI. Contribution A la oonnai ssance de Cyciovs vnana s (Jurine). 

Le Cyclops viridis, espece pallet nSarctique do repartition g4o- 
graphique presque gen4rale dans rhdmisph&re nord, a, pendant ces 
derni&res ann£es, 6te trouve au&si dans des regions tropicales, en Abys- 
sinie (Lowndes 1930) et a Java (Kiefer 1930). Dans ]e Nord dc TTran 
il est un des Cyclopides le& plus communs, et il so voit £galcment dans 
le Sud, mSme dans les parties torndes du pays, pr6s du golfe Iranien. 
Ces contrdes <$tant limitrophes de l’lnde quelques notes et des figures 
sont donnecs ici sur ces animaux. Jusqu’a present je n’ai recoltd le 
C . vi/idis nulle part au cours de mes p§ches dans P Guest et le Sud de 
Tlnde, et, pour autant qu’il me soit connu, il n’a 6t6 rapports que de 
Tchitral, pres de la frontiere de P Afghanistan, et de Cachemire (Gurney 
1906, Kiefer 1939). Cependant il semble bien possible qu’il pourra se 
rencontrer aussi dans les regions montagneuses du Sud de la peninsulo 
Indienne. 

Fewelle .—Longueur (sans soies apieales) de 15G7 a 2375 (ji (moyenne 
1965 p,); largeur de 632 a 922 (x (moyenne 782 fx). Configuration des 
ailes lat6rales du quatrieme et cinquieme segments thoraciques et du 



I. Cyclops viridie (Jurino) $ Article tor min al de l’enclopodito de V 4. a . Rocht, 
mare; 6. Rechi, fosse; c. Chabi, fosse ; d. Abadan, fosse; <?. Khorramchahr, mare. 

[ 395 ] 
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segment genital semi liable a cello des animaux europeens. Branches 
de la fnrea divergentes, a rebord interne toujours muni de oils, de 2-82 
^ 4-16 fois aussi longues quo larges (rapport moyen ”-24: 1). Roie 
dorsale un peu moins longue que la soie apioale externe. Oelle-ci moins 
que la moitie de la longueur de la soie apioale interne. Premiere antenne 
a 17 articles ; rabattue olio atteint le tiers postc'rieur du premier segment 
c4phalothoracique ; chez aueun specimen examine je ne l’ai vu atteindre 
le bord posterieur de ce segment. Formule des opines 2.3.3.H. Article 
ter minal de 1’endopodite de P 4 environ deux fois aussi long que large, 
ce rapport variant de 1-70 : 1 a 2*49 : 1. HSpine apioale interne le plus 
souvent nettement plus longue que l’epine apioale oxterne et. presque 
toujours inf4rieure en longueur a celle de Particle. Chez deux specimens 



seulement l’4pine apioale externe surpassait en longueur celle de l’epine 
apioale interne. Un animal avait Particle et l’epine apicale interne de 
longueur 4gale et chez un individu Particle 4tait un peu plus court que 
P4pine apicale interne. Soies n’atteignant pas Pextr4mit4 des 6pines 
apicales. P 5 montrant une grande variability tant dans la forme et 
les dimensions des deux articles, que dans la structure et la position de 
l’4pine du rebord interne du deuxifcme article, celle-oi dtant parfois 
minuscule, d’autres fois longue et forte (subsp. “ acuiulus ” Kiefer). 
Bile peut Stre, soud4e a Particle sans trait d’union visible, ou pr4sentcr 
une articulation; le plus souvent elle se trouve un peu au-delA du 
milieu de Particle, mais quelquefois elle semble tres rapprooh4e de son 
extr4mit4 (var. “ deserticola ” Lindberg). Une structure variable dc 
cette 4pine s’observe chez des animaux provenant d’une meme reoolto 
et parfois chez un meme individu en comparant les deux c6t4s, et je 
ne considfcre plus justifi4 la distinction de la vari4t4 deserticola, d4crite 
en 1936, et je ne vois pas de raisons pour s4parer les animaux & longue 
4pine comme appartenant & une sous esp4cc distincto. R4ceptaole 
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seminal scmblant offrir une configuration assez variable, mais il est 
souvent difficile a distinguer d’une facon satisfaisante. Ovisacs en 



Fig. 3. Cyclops viridis (Jurine) 9 P a. 0616 gaucho (t^ratologique) Kcoht, fosse; 
b. M6me inclividu, oote droit; c. Keeht, mare; d. Ohahi, fosse; f, Labidjan, petite 
riviore ; /. Abadan, fosse. 

general tr6s grands et allonges, 6cart6s du corps. J’ai compte un mini¬ 
mum de 24 oeufs dans un sac, et un maximum de 90. Le plus souvent 
ils renfermaient chacun de 50 a 65 oeufs. 

Mdle. —Longueur (sans soies apiealcs) do 1064 a 1482 [x (moyennc 
1257 (x); largeur de 437 h 570 (x (moyennc 494 fx). Branches de la 
furca le plus souvent 16g6rement divergentes, quelquefois parallels, a, 
bord interne cilie; elles sont en g6neral un peu moins longues quc ehez 
la femelle (rapport moyen, longueur : largeur 2-89 : 1). Article terminal 
de l’endopodite de P 4 et de ses 6pines apicales assez comparables dans 
leurs rapports de longueur avec ccux de la femelle. P 5 de structure 
variable. P 6 form6e d’une forte 6pine interne qui le plus souvent 
n’atteint pas le bord post4rieur du deuxieme segment abdominal, mais 
peut d’autres fois le ddpasser largement; d’une soie m6diane cilx6e plxis 
courte ou de longueur & pen pr6s 6galo h cello de ]’6pine, et d’une longue 
soie externe munie de oils espac4s. 

Les dessins ont tous 4t6 ex6cut<5s a la m6mo Acholic, de sorte quo 
les proportions des parties dessin6es sont direetement comparables. 

Habitats. —Tchitral (Gurney 1906); Oachemire, plusieurs locality; 
mar6cage, mares et 4tang, a des altitudes au-dessus du niveau de la 
mer allant de 1585 k 4491 metres (Kiefer 1939). Provinces Caspiennes : 
Baboul, ruisseau; Chahi, fosses, 6tang, mares; Gorgan, bassin; Lahid- 
jan, fosses, mare, 6tang de l’lnstitut agricole, petite riviers, rizi&re; 
Langueroud, mare; Pahl4vi, mare; Paldevi (Ghazian), mares, puits, 
4tang; Bamsar, mares, trou d’eau, marfaage, petit 4tang; Becht, mares, 
rqisseau, fosse, 

A2 
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Plateau: Broudjerd, etang (1935); Chirac, bassins; Firouzabad, 
bassin ; Isfahan, pints; Qazvin, bassins; Robat-Khan (Dooht-Lout) 
petit etang salin (1935). 



Fio. 4. Cyclops viridis (Jnrmo) c? P 5 et V 6. a. Lnhidjan, fosse; 6. I'ahWvi (Ulmzian), 
mare; c. Ramsar, petit tftnng; d. Ramsar, ranrocago; c. Roeht, fosse. 


Golfe Tranien et Khouzistan: Abadan, fosses dans plantations de 
dattiers; Khorramchahr, fosses, petite mare; Chouch (Suse), fosse 
prts de la gare, mar4cage pr&s du village. 

Des 249 6ehantillons contenant des Cyclopides (105 du Nord, 144 du 
Sud de l’lran) rapport4s de mes voyages en 1939-40, lo C. viridis so 
trouvait dans 41 (32 du Nord, 9 du Sud), provonant de 15 locality 
diffSrentes (9 du Nord, 0 du Sud). 


SOMMATRE. 

"Vingt neuf femeiles et 20 m&les adultes de Cyclops viridis (Jurine) 
ont £te 4tudi4s, et la variability* de certaines parties d’importanco dia- 
gnostiquc, notamment de 1’article 3 de l’endopodite de P 4, de P 5 et 
de P 6 du mfile, a 6t4 ruontree par des mensurations et des figures. Oes 
variability sont considerables, mais lour observation cliez des animaux 
d’une m4me pSche (repr6aentant peut-§tre danR quel(|ues cas une seule 
population), et l’existence do formes de passage, ne Bemblent pas jusiifier 
la extinction de sous-espfcces ou de variety. 


Cyclops virirfis (Jurine) ? . 
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VII. Notes sub des membbes inuiens et ibaniens du genre 
MACR00T0L0P8 Claus. 


Macrocyclops fuscus Jurine. 

Description .—Femelle (4 individus examines). Longueur, sans soies 
apicales, de 1425 a 1900 p; largeur de 608 a 722 p. Branches de la 
furca divergentes, a rebord interne cili4, de 2-08 a 2*64 fois aussi longues 
que larges. Soie latcrale oxterne ins4r4c pres de rexfcremite. Soie 
dorsale plus courte que la soie apicale externe. Les deux soies apicales 
m4dianes tr4s longues. Premiere antenne a 17 articles; rabattuc elle 
atteint le milieu du troisieme segment thoracique. Trois derniers 
articles munis d’une membrane hyaline qui, au niveau de la moitid proxi- 
male du dix-septieme article, eat grossierement denticulee. J’ai comptd 



Fra. 5. Macroeijrhps fitscue .Turino. a. ? Preraidro antenne, articles 8 h, 14 (Chilli, 
fiUna;); b. ? Premise antenne, art if le 17 (mate); < y DeuviAme .inleime (('•! ins;) 
d. 9 Lamollo b<i salo de P 4 (maro); e. y Lunelle Iw-ale ile P 4 (et mjjr); j. y Lunelle 
basalo de P 4 (etans;); <!• Article 3 de P 4 (dinin'); h. '? Aiticle 3 do P 4 (mire): 
i. $ P 5 (fosso); j. <? P 6 (mare). 

de 9 a 16 denticulos a ce niveau. Deuxieme antenne longue; premier, 
quatridme et surtout troisieme articles tres allonges, surpassant tie 
beaucoup la longueur du deuxieme article. Article 3 de I’enp. 4 en¬ 
viron 3 lois aussi long quo large; 6pine apicale interne plus courte que 
Pdpine apicale externe ot de mdrae beaucoup moins longue quo Particle. 
Epine interne du deuxieme article de I* 5 considerablemont plus longue 
que P4pine externe de cot article. Ovisacs assez petits, aecoles, ron- 
formant cliacun do 13 il 25 ooufs. 

Mdlc. —Un soul sp4eim.cn. Longueur 1202 p;la,Tgeur 523 p. 
Branches de la furca parall&les, a rebdVd interne oilie, relativemont un 
peu plus courtos que celles de la fomolle. P 6 form.4o d’uno forte 4pino 
interne, dont Pextr4mit4 ddpassait le hotel posterieur du troisi&me seg¬ 
ment abdominal, d’une petite soie m4diane et d’une soie externe, qui 
6tadt plus courte que l’6pine interne. 

Habitats. —■Chahi (Mazenddran), mare, fosse, dtang. 

Ddja trouv4 dans le Turkestan (Daday), le Macrocyclops fuscus 
n’avait, pour autant qu’il me soit connu, pas encore 414 signal4 plus au 


Macrocydopn fuscus Jurine, 
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sud sur le continent asiatique. Je ne Pai rencontr6 que dans une seule 
localite dn Nord de l’lran, dans trois biotopes diff&cents, de caractere 
eutrophique. 

Macrocyclops albidus Jurine. 

Description .—Sept femelles adultes examinees. Longueur de 1187 
a 1729 (jl ; largeur de 456 a 665 [x. Brancbes de la furca parfois paral¬ 
lels, mais le plus souvent 16gerement divergentes, a bord interne glabre, 
de 1-81 k 2*20 fois aussi longues que larges. Soie dorsale et soie apicale 
externe de la furca de longueur a peu pres egale. Premiere antenne k 
17 articles; rabattue elle atteint le milieu ou le bord post4rieur du troi- 
sieme segment tboracique. Articles 15, 16 et 17 munis d’une membrane 
hyaline qui est tr£s finement denticulee sur le dernier article. Article 
3 de la deuxi&mc antenne plus court que ohacun des trois autres articles. 
Article 3 de l’enp. 4 de 2*04 a 2*63 fois aussi long que large. Epine 



(Baba Hadji, 6taiig) ; L P fi (Kochi, mare) $ j. £ P 5 (Baba Hadji, 6tang). 

apicale interne moins longue que l’6pine apicale externe et considerable- 
ment plus courte que Particle. La soio distale du rebord interne de cet 
article est, soit rudimentaire, soit enticement absente (stibspccies oli- 
golasius de Kiefer 1928). Oomme Curney le fait remarquer cette parti- 
cularitd avait d4ja 4t6 mentionnee par Sars en 1909. P 5 semblable a 
celle de Pesp&ce preeddante. Ovisaos grands, dearths du corps; ils dtaient 
endommagds chez tous les animaux examines. 

Habitats .—Cette espece cosmopolite a dans la region dont il s’agit 
ici, 6t6 rapport4e pour la premiere fois de Cachemire (4tang, mar6cages, 
k 1585 metres au-dessus du niveau de la mer) par Pexp4dition de Yale 
en 1932 (Kiefer 1939). En 1935 je Pai r6colt4e dans un bassin 4 MAchhed 
(Khorassan), et en 1939-40 je Pai retrouv4e dans les locality suivantes; 
Chahi (MazendSran), mare du fleuve Talar, fosse prSs du m&ne fleuve; 
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Ramsar (Mazenderan) plusieurs mares; Recht (Guilan), mares; Baba 
Hadji (Pars), 6 tang d’eau douce k 30 kilometres au sud de Chiraz. 

Macrocyclops distinctus Richard. 

Description .—Femelle (3 adultes). Longueur de 1387 a 1463, (i; 
largeur de 551 k 618 [x. Branches de la furca divergentes, a rebord 
interne cili 6 , de 2-29 a 2*44 fois aussi longues que larges. Soie dorsale 
beaucoup plus courte que la soie apicale externe. Premiere antenne a 
17 articles, tres longue; rabattue, elle d£passait chez un specimen le 
rebord postfaieur du cinquieme segment thoracique. Trois derniers 
articles pourvus d’une membrane hyaline entiere. Article 3 de l’enp. 
4 de 2-G2 a 3*09 fois aussi long que large. Epine apicale interne en 
g£n 6 ral inf<§rieure en longueur a celle de 1’epine apicale externe. Chez 
un individu lupine apicale interne etait un peu plus longue que T 6 pine 
apicale externe. Ovisacs allonges, ecartes du corps. Un sac renfermait 
chez un specimen 16 et chez un autre 18 oeufs. Couleur gris-verdatro 
ou olivacee ; ovisacs fences, brun-noiratres. 



Fig. 7. Macroct/clop# distinct"# Kirlmrd. a. ? Premiere antenno, article 17 (P/tTidhar- 
prnir, t !\ loro); ft. Dtnixiftmo antonne (Pnndhnrponr, riviftre); r. V basalt 

de P 4 (Pandharpour miftro),* d. y Article* I) do P 4 (Patulhar}>onr; rivifcre); />. 
Ijamollo basalo do P 4 (ilo do Wtto, rivi^iro); /. ,j A P 5 ot P 6 (Slo do flilsotto, rivftro). 

Mdh\—Ui\ soul observe. Longueur 101 0 (x ; largeur 428 p,. Fumi 
k branches parnlleles, plus oourtes quo chez la femollo, a, rebord interne 
oilie. Hoies npioalos a courburo on lyre earactfaistique; delles-oi plus 
courtes (juo oollos do la fomollo. P fi i\ opino intorno attoignant lo bord 
postoviour du Iroisiomo segment, abdominal, a soie nWfriiano. oourto ot, 4 
soie externe tribs mince. 



Macrocyclops distinctus Richard. 
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Habitats. —Rapports du Ceylan (6tang 4 Candy) par Gurney en 1916 
et plus tard de Lahore (Pendjab). Je l’ai rencontrl dans une riviere & 
Pandharpour (Deccan) on" aout 1936 (3 $$) et en decembre 1938 (1 $) 
et j’ai trouv6 un male unique dans une riviere pres du lac Povai (lie de 
Salsette, Bombay), en decembre 1937. Dans le cas des animaux de 
Pandharpour et celui de Pile de Salsette il s’agit manifestcment de 
l’espece typique. 

Kiefer a en 1932 decrit une nouvelle espece, Maerocyclops neuter 
de Java, earneterisee notanunent par la longueur de l’article 3 du deu- 
xieme antenne, et, aussi bien Kiefer que Gurney lui-raeme, sont d’avis 
que les animaux du Ceylan appartiennent a cette forme, mais Gurney 
considere que la distinction de M. neuter eomme une espece diff4rente 
manque de justification. 

A propos de la repartition g6ographique des 3 esp&oes mentionn4es 
ici, il eonvient de remarquer que le M. fuscus et le M. aUridus, connus 
de l’Asie centrale et de 1’Iran, n’ont pas encore et4 trouv4s dans l’lnde 
propre (abstraction faite du Cachemire), tandis que le M. distinctus, 
qui apparemment est repandu a travers toute la p6ninsulo indienne, 
n’a jusqu’ici pas 4te recolt6 dans l’lran, ni dans l’Asie centrale. 
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ON THE OCCURRENCE OF PROSTHOGONIMUS PUTSCHKOWSKII 
SKRJABIN, 1913, IN INDIA. 1 


By G. D. Bhalerao, D.Sc., Ph.D. {Lord.), F.Z.S ., F.R.M.8., F.A.Sc 

Helminthologist , 

Imperial Veterinary Research Institute , Mnkteswar-Kumaun , 

Z7. P., Zwdia. 

and 

P. W. Gideon, M.Sc., Professor of Biology , 

Karmtak College, Dharwar. 

Up to the present, there have been only three records of the occur¬ 
rence of representatives of the genus Prosthogonimus in India. Gideon 
(1929) recorded Prymnoprion sp. from the rectum of Ibis megalocephala 
in Darwar but Braun (1902) had already pointed out that the genus 
Prymnoprion is a synonym of Prosthogonimus . P. indicus, obtained 
from the oviduct of a fowl at Mukteswar, was described by Srivastava 
(1938). Lai (1939) recorded P. cuneatus from the bursa fabricii of 
Acridotheres tristis . Recently one of the writers (Gideon) obtained 
some specimens of this genus from the intestine and rectum of the Pond 
Heron, Ardeola grayi . Lately Witenberg and Eckman (1939) have 
published a very useful, critical paper on the classification of the genus 
Prothogonimns . In this paper, they have dealt with twenty-three 
species of the genus, and reduced them to only seven valid species. 
According to these authors, the only characters that are useful in dis¬ 
tinguishing the different species of the genus are (1) the relative size of 
the suckers, (2) the extent of the uterine coils and (3) the shape and dis¬ 
tension of the vitellaria; all other characters aTC dependant upon the 
age and state of contraction of the worms and are subject to individual 
variations. They have also published a key for use in distinguishing 
the seven valid species of the genus. Applying this key to the Indian 
forms, the specimens from Ibis megalocephala , Ardeola grayi and the 
domestic fowl can be rightly referred to the species P. putschlwslii 
Skrjabin, 1913. P. indicus is distinguished from P. putschkowskii only 
by the posterior extent of the cirrus sac but according to Witenberg 
and Eckman (1939) this character is variable. The validity of this 
statement can bo judged by a study of the figures of this species pub¬ 
lished by Skrjabin and the joint authors. In the former, the cirrus sac 
extends up to the anterior border of the ventral sucker, while in the 
latter it terminates much in front of this organ. It is therefore quite 
evident that P. indicus Srivastava, 1937, is synonymous with P. putsch - 
Jcowskii Skrjabin, 1913 and that the forms from Ibis megalocephala and 
Ardeola grayi also belong to this species. 


* Paper read before the 28th session of the Indian Science Congress, Benares, held in 
January, 194L 
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A few observations on the anatomy of these forms from Ibis megalo- 
c&phala and Ardeola grayi are given below :— 

The specimens from Ibis megalocepliala are lanceolate and resemble 
that depicted in figure 1 of Witenberg & Eckman (1939), while the 
specimens from Ardeola grayi are broader, with a round posterior extre¬ 
mity, and are slightly attenuated anteriorly, resembling the specimen 
shown in figure 3 of Skrjabin (1913). They measure 4-695-7-396 mm. 
in length and 1-73-3-08 mm. in maximum breadth. The cuticle is spiny. 
The mouth is subterminal and is surrounded by the oral sucker which 
measures 0-249-0-365 mm. in diameter. The prc-pliarynx is very small 
and measures 0-013-0-0152 mm. in length. The pharynx is globular and 
measures 0-16-0-238 mm. in diameter. The oesophagus is 0-J 73-0-479 
mm. long. The intestinal caeca terminate 1-35-1-37 mm. from the 
posterior end of the body. The ventral sucker is situated at about the 
anterior fourth of the body and measures 0-81-0-84 mm. in dia¬ 
meter. 

The excretory pore is situated at the posterior end of the body. The 
excretory bladder is Y-shaped, with a slightly sinuous and long stem, 
which bifurcates into two short arms at the level of the hinder border 
of the testes. 

The genital pore is situated Rubterminally at the anterior end, on 
the left side of the oral sucker. The testes are oval or somewhat round¬ 
ed bodies, situated slightly in front, of the midbody. They measure 
0-45-0-827 x 0-29-0-55 mm. and may be symmetrical or slightly oblique. 
The cirrus sac may be more or less sinuous and terminates some distance 
in front of the ventral sucker. 

The ovary consists of about twelve to fifteen lobes and measures 
0-4-0-85 x 0-27-0-7 mm. It lies slightly to the right of the middle line 
and its position with respect to the testes or the ventral sucker depends 
on the state of contraction of the worms. In the lanceolate form, it 
lies distinctly posterior to the ventral sucker and anterior to the zone 
of the testes, while, in slightly contracted and broader forms, it partially 
overlaps the ventral sucker and the testicular zone. The rcccptaculum 
seminis is pear-shaped, lies immediately behind the ovary and measure 
0-25-0-275x0*135-0*17 mm. The vitoilaria are lateral and consist of 
seven groups on the left side and eight or nine groups on the right side. 
Posteriorly they extend to a distance slightly short of the intestinal 
terminations but their anterior extent is variable. In the broader 
forms, they extend slightly in front of the zone of the ventral sucker, 
while in the lanceolate form they extend slightly anterior to the ace¬ 
tabular zone on the right side and on the loft side they terminate in the 
middle of the acetabular zone. In the region of the intestinal caeca, 
the uterine coils are inter-caocal but, posterior to the terminations of 
the intestinal caeca, the uterine coils extend from one side of the body 
to the other. There is no special aggregation of the uterine coils in 
front of the ventral sucker. The eggs are operculate and measure 0-019- 
0-047 x 0*013-0-029 mm. 

The material referred to in this paper has been deposited in the 
Zoological collection of the Indian Museum, Calcutta, as no. W3448-49/1. 
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ON THE OCCURRENCE OF THE BAT FLUKE, PROSTHODENDRIUM 
OVIMAGNOSUM (BHALERAO, 1926) IN A DOG. 1 

By G. D. Bhalerao, D.Sc., Ph.D. ( Land .), F.Z.S., F.R.M.S., F.A.Sc., 

Helminthologist, 

Imperial Veterinary Research Institute, MuMeswar-Kummn, V. P., 

India. 

Through the courtesy of Dr. P. A. Maplestone the writer had the 
opportunity of examining a few trematodes obtained by Mr. N. V. 
Bhaduri, B.Sc., M.B., from the intestine of a dog in Calcutta. On 
examination the flukes proved to be the species Prosthodendrium ovi¬ 
magnosum , which the writer had described in 1926 from the bat, Nycti- 
nomus plicatus, in Rangoon. En addition to the writer’s original record 
of this parasite, it had been recorded by Northup (1928) from RUnopoma 
microphyllum in Rangoon. The writer (Bhalerao, 1936) recorded it 
from Nycticejus pallidus in the Punjab. Dr. B. P. Pande, D.Sc., inform¬ 
ed the writer that this species is also found in Allahabad. Outside 
India, Tubangui (1928) recorded it from Scutophilus femminckii in the 
Philippine Islands and Joyeux ei alia (1937) from S. borhonicus in North¬ 
ern Somaliland. It is thus evident that this parasite enjoys a very wide 
distribution in the orient and that it is normally a parasite of bats. 
The occurrence of this parasite in a dog is of considerable interest. It 
is quite possible that the dog may have acquired the infection by feed- 
ing upon an infected bat and acted only as a facultative host. Instances 
t ) r P ( ' uncommon. A few years ago the writer (Bhalerao, 

1932) reported Iso parorchis hypselobagri from a man and a crocodile, 
although this is a normal parasite of the gas-bladder of the fish, Wallago 
attu, in India. Similarly the writer (Bhalerao, 1937) recorded Param - 
phistomum ouonurn from the wild dog Cvon dukhunensis , although he 
suspected, from the degenerate nature of the material, that these amphi- 
stomes were not the normal parasites of dogs. Of similar nature is the 
infection of a wild cat by Parmn phistomum sp. recorded by the writer 
(Bhalerao, 1937). A few observations on the anatomy of Prosthoden - 
Hum ovimagnosum from the dog in Calcutta are recorded below 

. The worms measure 0-435-0-6 mm. in length and 0-36-0*6 mm. in 
width. The cuticle is smooth. The following measurements refer to a 
specimen measuring 0-6 x 0-6 mm. The oral sucker is 0-106 mm. and 
the pharynx 0-048 mm. in diameter. The intestinal caeca te rmina te 
immediately in front of the testes. The ventral sucker is situated at 
0-296 mm. from the anterior end and measures 0*083 mm. in diameter. 
The genital pore lies centrally, at 0T93 mm. behind the anterior end. 
The testes measure 0-156-0-168 mm. in diameter. The pseudo-cirrus 
sac measures 0*16 mm. in diameter. The ovary extends from one testis 


tnuary l,rf ° r ° tho 28th sc * ion of Indian Science Congress, Benares, held in 
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to the other but occasionally it is slightly less extensive. There are 
15-20 follicles of vitelline glands on each side. The uterine coils fill 
up the posterior half of the body. The largest egg measures 0-018 x 
0-0135 mm. 

The material referred to in this paper ha* been deposited in the 
Zoological collection of the Indian Museum, Calcutta, as no. W3447/1. 
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INDIAN AND CEYLON SPONGES OF THE NATURHISTORISKA 
RIKSMUSEET, STOCKHOLM, COLLECTED BY K. FRISTEDT. 

By H. Srinivasa Rao, M.A ., D.Sc ., Assistant Superintendent , Zoological 
Survey of India , Indian Museum , Calcutta . 


(Plates XII, XIII.) 

The sponges on which the present report is based were collected 
by the late Dr. Konrad Fristedt in March and April 1889. At my 
request, Professor Dr. Sixton Bock of the Natural History Museum, 
Stockholm, was good enough to place the collection at my disposal for 
study and report as long ago as 1931. Owing to circumstances beyond 
my control the study of this collection was interrupted repeatedly, and 
it was not until early last year that I was able to give my undivided 
attention to it. 

The sponge fauna of the Gulf of Manaar and its adjacent Indian 
and Ceylonese waters has been well known for many years now through 
the researches of Carter, Dendy, Kumar, Burton and Rao, and it is all 
the more surprising, therefore, to find 7 new species and 3 new varieties 
of sponges in the present small collection consisting of 42 species and 3 
varieties representing 28 genera in all. No representatives of the 
orders Hoxaetinollida and Calcarca are present in the collection. Most 
of the collection is preserved in alcohol but a few are preserved dry, 

I take this opportunity to offer my best thanks to Professor Dr. 
Sixton Hock of the Natural History Museum, Stockholm, not only for 
liis courtesy and readiness in sending me the collection, but also for his 
kind indulgence in allowing me to keep the collection for over nine years. 1 
I have also to thank Dr. Baini Pra&had, Director, Zoological Survey of 
India, for facilities to study and report on this collection, and for readily 
agreeing to publish the present paper in the Records of the Indian Museum 
as suggested by Dr. Bock. 

The photographs and drawings illustrating the present paper were 
executed under my supervision by Babus Subodh 0. Mondul and R. 
Bagchi respectively, artists of the Zoological Survey of India, to whom 
my thanks are also due. 


List of Indian and Ceylonese Sponges in the Fristedt Collection* 


Order TETRAXONTDA.* 

Sub-order ASTWSCLBMOPBOJU. 
Earn. Stkllbttxdab. 

1. SteUetta purpurea Ridley. 

2. SteUetta boefoi, sp. nov. 


Earn. Gbodjdah. 

3. Oeodia inconspicua (Bowerbank). 
Earn. Chondboshdab. 

4. Ohondrosia reniformis Nardo. 
Earn. Tbtillidae. 

5. ChroteUa auetralieneie (Carter). 


1 Owing to the considerable risks involved at present in forwarding valuable manu¬ 
scripts to neutral countries, Dr. Book has very kindly accepted my suggestion to pub¬ 
lish the present Report in India, although it was originally intended to be published 
in Sweden. 

* I have followed the classification adopted by Burton (1937). 
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Pam. Clavmjdab. 

6. Pscudosuberilea avdmvsi Kirk¬ 

patrick. 

7. Laro&ubeities a uciatas (Dendy). 

8. kiuberites carnosus (Johnston) 

Gray. 

9. Rpiraatrella inconst a ns (Dendy). 

10. Spirastrella vagal undo 'Ridley. 

11. Spirastrdla pnrpuiea (Lamarck) 

Ridley. 

12. Cliona Rp*. 

Sub-order SICIMA TOSCLEU0PI10RA . 
Fani. HAPLOSOLlSRTDAifi. 

13. Halidona ocnlata (Pallas). 

14. Adocia pit mi la (Lendonfold). 

15. Callyspongia diffusa (Ridley). 

16. Callyspongia obtusispiculifera 

(Dencly). 

17. Callyspongia cellaria , sp. nov. 
Callyspongia cellaria var. fusca, 

nov. 

18. Callyspongia pambanensis, sp. 

nov. 

19. Oceanapia fislulosa (Boworbank). 

20. Oceanapia arenosa, sp. nov. 

Fam. Desmaoidokidak. 

Soc. MYOALEAE. 

21. Mycale indica (Oartor). 

22. Mycale atgagropih (Johns¬ 

ton). 

23. Mycale monancJimita Burton 

& Rao. 

24. Mycale trincomalicnsis, sp. 

nov. 

25. JBicmna tubulata (Dendy). 


Sec . Myxilleae 
20 . fttrongylacidon sUllidcrma 
(('art or). 

27. lottcnhota baculifcra Ridley. 
Soc. OLA Til III MAE. 

28. Echnodictyum clathralum 

Dendy. 

Sec. RASPEllEAE. 

29. Prosfylymi foctida (Dendy). 

30. Trachyopsis haUchondroides 

Dendy. 

Order KltJRATOHA. 

Sub-order 1)I( YOCERATIDA . 

81. Phyllospongia papyracea 
(Ksper), 

32. kipongia officinalis Linn. 

officinalis var. fenesfruta, 
nov. 

fl. officinalis var. bibulus, nov. 

33. Hire in ia fused Carter. 

34. Jliicinia ramodigiUtta Burton. 

35. Jlircinia cactiformis , sp. nov. 
30. Uircinia pcllitcu sp. nov. 

37. Dysidca jragUis (Montagu). 

38. Dysidca herbacca (Keller). 

39. Luffariospongia clathrata 

(Carter). 

40. Aplysinopm reticulata 

Ucntschel. 

41. Mponywnelta tubulosa Burton. 
Sub-order DEN 1)110(1 EttATJ DA . 

42. Ilexadeda purpurea Burton. 


Order TETRAXONIDA. 

Sub-order ASTR08CLER0PH0RA. 

Family Stellettidab. 

Stelletta purpurea Ridley. 

1884. SteUetia purpurea & var. mrojlexa, Ridley, lieport Zool. (Ml. “ Alert ", 

laofl a* ?r' .I 73 ’ P ' X ’ 681 e > P 1, fi R“- j-j'- 

P ur P urea > Burton, Am. Mag. Nat. Hint. (9) XVI11, np. 44-49. 

1932. Stelletta purpvrea Burton & Rao, Bee. hid. Mm. XX XIV, p. 310. 

There are four Jots of specimens in the collection three of which are 
from Pamban, South India, and one from Trincomalee on the oast coast 
of Ceylon. The external form and other features of these sponges vary 
considerably, and it seems best to describe each lot separately to enable 
a comparison to be made. 

The Trincomalee specimen (Stockholm Museum No. 656 -H 1 ) attached 
an a in 0WE ‘ * B roughly rectangular with straight and curved sides, 
30 x 20 mm. The dorsal surface is convex and the ventral less so, 
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purple above and paler below. The closely pitted upper surface is very 
rough with the pores not apparent. There is a single osculum 1*6 mm. 
in diameter on the edge of the straight side of the sponge. The sponge 
is hard and very little compressible. The smaller orthotriaenes and 
anatriaenes form a more distinct row below the sub-dermal spaces than 
in some of the Pamban specimens. 

S. M. No. 668 from Pamban, S. India (2 fathoms) consists of three 
small irregularly oval or oblong sponges, 12x6 mm., 6x4*5 mm., and 
5x5 mm. in diameter. The first is attached, has a rough surface, minute 
pores and an oblong osculum (1*5 X 0*5 mm.) with thickened lips, and 
the remaining two which are not attached have no oscula. 

S. M. No. 682-A from Pamban is a cake-like concavo-convex form, 
with a roughly square outline and two short cornua-like processes re¬ 
sembling those of the hyoid apparatus of the frog and other vertebrates, 
44x42 mm., 16-18 mm. thick, with the cornua 5-10 mm. high and 6-8 
mm. thick. The sponge is apparently attached by its paler ventral 
surface to a substratum of calcareous nodules on which a few strands of 
algae are also found. The pores on the dorsal surface are not uniformly 
conspicuous. An oval osculum 2-3 mm. in diameter without a thicken¬ 
ing of its outline is present at the angle opposite to which the bigger 
cornua arises. In the skeleton the oxea of the choanosome form a more 
or less confused reticulum of loose spicules. 

S. M. No. 683-F from Pamban, S. India (3-5 fathoms) is a roughly 
spherical, pale to pale-yellow or dirty brown, firm but slightly com¬ 
pressible sponge, 26*5-40*0 mm. in diameter, attached by its basal surface 
to calcareous nodules. Groups of three or more conical prominences 
2-4 mm. high and as broad at base are present on the sides. The surface 
is rough and full of minute poros. Two small oscula 1-0-1-5 mm. in 
diameter lead into a cavity or pit at the bottom of which is a small oblong 
opening. Spreading brushes of orthotriaenes (with a few anatriaenes) 
constitute a thin cortex enclosing oval spaces between the cones of the 
brushes which form subdermal cavities. A few of these spicules occur 
below the level of these cavities as well. Oxea are in irregular radial 
bundles, 1*0-1*4 mm. long, and 0*01-0*02 mm. thick; tylasters 0-018- 
0*022 mm. in diameter have few rays and do not occur in abundance. 

Localities .—Pamban, Gulf of Manaar (S. M. Nos. 668, 682-A, 683-F); 
Trincomalee, Ceylon (S. M. No. 656-H). 

Stelletta bodri 1 , sp. nov. 

(Plate XII, fig. 15.) 

The sponge is a roughly oval, cake-like mass, 41 ram. long, 29*5 mm. 
broad, and 15*5 mm. thick, with a more or less plane ventral surface 
and a moderately convex dorsal surface, and with a thin cortex distinct 
from the underlying crumb-of-bread-like soft choanosome. It has a 
triangular compressed promontory from one side near the basal surface, 
and on the same side a prominent sinuous ridge near the dorsal surface. 

1 T have named this species after Prof. Dr. Sixten Book of the Stockholm Museum 
through whose courtesy I was able to study tho IMstedt collection of Indian and Ceylon 
sponges. 

V 2 
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The sponge is firm and slightly compressible, smooth to the naked eye 
and slightly rough to the touch. The dorsal surface has numerous 
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Tbxt-hg. 2.—Vortical section of cortex of Stdlcita boclci, sp, nov. showing palisade of 
oxoa, orthotriaenes, aiwl the minute oxyspheratfters. X125. 
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minute closely-packed contracted pores (text-fig. 4) while the ventral 
has scattered cribriform pores and an arch-like row of about 20 oscula 
each 1-0 to 1-5 mm. in diameter (PL XII, fig. 15). The ventral surface 
and the sides are covered with a thin layer of sand particles while the 
dorsal surface is free from them. The colour of the sponge is pale brown 



Tbxt-btg. 3.—Oxyspherastcrs of tho cortical layer of Stelletta bochi , sp. nov. flhown 
greatly enlarged, X 800. 

to pink with the ventral surface distinctly of a lighter shade of brown. 
The choanosome is yellow and the cortex pink or pale brown. The 
skeleton is strikingly distinctive with its palisade of radially directed 
small oxca, not miaroxca , constituting a cortex, with a discontinuous 



Tbxt-wo. 4.-— Tangential soction through cortex of SteUetkt bocM, sp. nov. showing 
surface pores and skeleton. X 59. 
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single row of orthotriaenes below the palisade of oxoa, and with radiat¬ 
ing spicular fibres of a few moderately largo oxoa going up to the cortex. 
Loose oxea of large size and a few styles are scattered between the fibres, 
while oxyasters arc confined to the choanosome only. In spicule pre¬ 
parations of the cortical portion very minute oxyspherasters with con¬ 
spicuous centrum and short stout rays arc occasionally found, but these 
are not abundant and may probably represent the developmental stages 
of the oxyasters (toxt-figs. 1-3 and 5). 

Small oxea of the cortex 0*24-0*28 mm. long, straight or slightly 
curved; orthotriacnes 0*40-0*50 mm. long with cladi 0*000-0*080 mm. 
long; large oxea 0*50-0*00x0*02 mm., straight or curved and abruptly 
or gradually pointed ; oxyasters with inconspicuous centrum, 0*032- 
0*048 mm. in diameter inclusive of the long, thin, pointed rays which 
never exceed 8 in number; and oxyspherasiers 0*004 mm. in diameter. 

The skeletal elements leave no doubt as to the genus to which the 
specimen should be assigned, but the curious palisade-like arrangement 
of the small oxea in the distinct cortex does not appear to have been 
described in any previously known Stelletta . The palisade-like cortical 



Text-to. 5.—A portion of the ohoanoeomo of Stelletta boch, ap. nov. showing oxea, 
styles, and oxyasters. x 170, 

oxea recall strongly the arrangement of similar oxoa in Scobpes moseleyi 
Solks. Scobpes Schmidt is characterised by “ a thin fibrous cortex 
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containing oxeas and microxeas radially arranged, palisade fasliioru 
The megascleres are oxeas mostly collected into fibres, radially arranged. 
The microsclere when present is an amphiaster It is clear that the 
present species has no generic relationship with Scolopes judging from 
the categories of skeletal elements present, and there is little justifica¬ 
tion for the erection of a new genus to receive the present species. The 
confusion that prevails in the grouping of genera assigned to families 
such as Epipolasidae, Donatiidae, Stellettidae and Jaspidae has been a 
deterrent on my inclination to refer the present species to a new genus. 
Students of sponges interested in discursive matter on these families 
may find the following references of some help: Topsent (1898 and 
1900), Dendy (1916), Wilson (1925), Burton & Rao (1932) and de Lau- 
bcnfels (1936). » 

Locality .—Trincomalee, Ceylon (8 fathoms), (S. M. No. 656-F) 1 . 

Family Geodidae. 

Geodia inconspicua (Bowerbank). 

1932. Ctoedia incovspicua, Burton & Rao, op . ciL p. 322. 

1937. Geodia areolata and Geodia pictcti. Burton, Bull . Madras Govt Mils. 

(N. 8.) Nat . Hist. Sec. 1, pp. 8-9, pi. 1, fig. 3. 

An incomplete irregularly oval specimen 32-0 mm. long and 21*5 
mm. broad is reforrable to this species. The sponge was apparently 
growing on a small mass of calcareous nodules and shell-debris, fragments 
of which arc still attached to it. The surface of the sponge is smooth 
in parts and rough in others. Conspicuous cribriform pores are confined 
to some parts of the sponge, while rounded pores 0-3-0-5 mm. in dia¬ 
meter arc present in scattered groups on the basal part. The colour 
of the surface of the sponge is light brown, and of the soft crurab-of- 
bread-liko inner mass pink. The texture is hard and very little com¬ 
pressible. The cortical layer of sterrastors is about a mm. thick. There 
axe wide cylindrical conduits 1-2 mm. in. diameter in the soft portion 
of the sponge which are lined by a transversely wrinkled membrane. 
The cortical layer of sterrasters is supported by the cladomes of the 
ortbotriaenes and by the upper extremities of the larger oxea. A few 
anatrianes with, thin rhabdomes penetrate the cortical layer with their 
cladomes projecting some distance above the surface. A few small 
oxea and small asters ore scattered between the thin transparent dermal 
membrane and the layer of sterrasters. Where the membrane has peel¬ 
ed off, these skeletal elements have dropped out exposing the stcrrastral 
layer. The oxyastera with small centrum and long thin rays are scatter¬ 
ed in the choanosomo singly or in groups. A few small oxea are also 
scattered in the clvoanosome immediately below the sterrastial layer in 
the interspaces between the large oxea and the rhabdomes of the triaenos. 

Small Oxea 0’10-(M4. mm. X 0*002-0*004 mm., large oxea 
mm. x 0*03, sterrasters 0-06-0-10 mm. in diameter, euasters 0 , 027-0-036 


1 The holotypos of oil the now species and varieties dosoribod in tho present paper 
will be deposited in tho Naturhistoriska Itiksmusoet, Sto<kholm, as soon as transport 
and other conditions in Europe are rendered safe, whilo a complete sot of paralypos 
will he retainod in the collection of the Zoological Survey of India, Indian Musoum, 
Calcutta. 
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mm. in diameter, small ouasiers (probably developmental staffs) (MKM- 
0-0()(i mm. in diameter. 

Locality —Trincomalee, Ceylon (8 fathoms), (K. M. No. (i57-JJ). 

Family Ohondiu >si ida b. 

Chondrosia reniformis Nardo 

1032. Chondtosia r(?ujoi7ni$, Burton & Rao, op, at,, p. 32). 

1037. Chondtosm tenljormis, Bui ton, op. at ., ]>. 10. 

There are two lots of specimens in the collection which belong to 
this species. S. M. No. 683-B from Pinnbnn is a flattened roughly rect¬ 
angular piece 05 mm. long, 32 mm. broad, and 4-10 mm. thick, and has 
at its narrower end a conical process on one side 23-Bxl 1-5 mm. It ib 
hard and inflexible and is very like a piece of untanned hide, and the 
colour varies from a dark greyish brown to a pale muddy yellow or grey. 
Although smooth to the naked eye, the surface of the sponge is minutely 
pitted and bears very small scattered pores, and extensive whitish 
dendritic markings which seem to underlie the dermis. In addition 
to these there are areolae or cellular markings in the greyish portions 
which seem to be better developed than the dendritic ones. The surface 
of the sponge has also grooves and depressions. There arc two elongat¬ 
ed oscular openings 4 mm. in maximum diameter, one on the upper 
surface and the other on the periphery of the narrower side opposite 
the conical process. The under surface is rugged and the presence on 
it of sand particles in patches indicates that it was attached to some 
dead coral rock or shingle in shallow water. Of the two specimens from 
Trincomalee (8. M. No. 656-IS) attached to filaments of brown algae, 
one is roughly rectangular in outline, 20 mm. in diameter and 5 mm. 
thick, and the other trapezoidal in outline, 23x18 mm. in dimensions 
and 2-4 mm. thick. Both are pink in colour ami have the characteristic 
areolae formed by the coalescence of the dendritic markings. The single 
osculum, 1 -5-2-0 mm. in diameter, is slightly raised above the rest of the 
surface. In both the lots pigment granules arc found in great abundance 
arranged in groups of a few granules each, and below the dermis they 
are concentrated in a deeply coloured layer. No trace of the * glary 
bodies 9 of Carter has been found. 

Localities.— Pamban, Gulf of Manaar (S. M. No. 683-B); Trin- 
comalee, Ceylon (S. M. No. 656-B). 

Family Tetillidau, 

Chrotella australiensis (Carter). 

1034. Oinaohyra australiensis, Burton, tici. Hep, (beat Hamer Href tixparf. 

1028*29, IV, p. 523. 

3037. ChroteUa australiensis, Burton, op. tit, p. 32. 

Burton has fully discussed the synonymy of this species in the first 
reference cited. In the present collection this species is represented by 
a single incomplete roughly hemispherical specimen with probably 
only its basal part intact. It is 41-5 mm. long, 30-5 mm. broad, and 
has conspicuous porocalices 4-5-7-0 mm.x2-5-3*5 mm. The spicules 
do not as a rule, project much above the surface of the sponge, but 
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there is a certain, degree of roughness due to the projecting broken ends 
of oxea. The spicular categories are typically arranged with a fair 
number of pro- and ana- triaenes and numerous microxea and sigmaspires. 
The microscleres seem to be somewhat roughened when examined under 
the high power of the microscope. The projecting megascleres are 
nearly all broken at their tip, but from their shape and size they seem 
to be mostly oxea. The pro-and ana- triaenes are found below the 
surface of the sponge so that many of them are complete. The microxea 
are generally disposed roughly at right angles to the megascleres. 
Locality. —Pamban, Gulf of Manaar (3-5 fathoms), (S. M. No. 683-A). 


Family Clavui/idae. 

Pseudosuberites andrewsi Kirkpatrick. 

1900. Pscudosu brutes andiemi, Knkpatmk, Ptao. Zdol. Soc. London, p. 135, 
pi. \lu figs. pi. xiii, lig. 7. 

1937. PseiidoMtbnites andrewsi. Burton, op. cit p. 14. 

The species assigned io the genus Pseudosuberites are somewhat 
ill-defined in their features, and 1, therefore, refer to this species with 
some hesitation a massive sopcimen 40x32 mm., and several small 
fragments which have been detached from this mass owing to its fri¬ 
ability. The sponge is associated with coral, shell, and calcareous algal 
debris wliich arc found in the substance of the sponge as well as at its 
base, and on some of which, at any rate, there arc encrusting forms of 
what appear to be Myealo. The external form is difficult to describe 
wing to the occurrence of foreign particles which project in some parts 
above the surface of the sponge obscuring its general outline. Where 
the surface appears to be smooth to the naked eye it bears small flatten¬ 
ed or cylindrical mnmilliform processes 3-4 mm. high recalling those of 
Pseudosuberites undulatvs (George & Wilson, 1919, pi. lvii, fig. 8) and 
of P. hyalin us Hid ley & Dcmly (Topsont, 1900, p. 171). The processes 
do not terminate in openings, but small pores about a mm. in diameter 
are scattered singly or in groups on various parts of the sponge. The 
canalicular markings in the ectosome of the type are not present in the 
specimen. The colour of the sponge varies from pink to purple or pale 
brown. The sponge is very soft and compressible in spite of the presence 
of embedded foreign particles, and the dermal membrane can be peeled 
off from the underlying choanosome. The sub-dormal spaces are in¬ 
conspicuous and may be seen as narrow transverse streaks. The tylo* 
styles are 0'2-0*3 mm. long and (MM)45-0-0075 mm. thick. The spicules 
of the dermal membrane form a reticulum or a pavement of spicules 
lying side by side. In parts of the choanosome the Bpioules form irregular 
fibres ascending to the surface of the sponge. Although the present 
specimen agrees with that recorded by Burton in spicular measurements, 
the external form, the sub-dermal canals, the dermal skeleton and the 
colour of the sponge differ considerably. Until the criteria of specific 
differences in tlio genus are more clearly defined, it will be undesirable 
to erect more now species. The size of the tylostyles seems to be a 
fairly reliable distinguishing feature between P. andrewsi and P. hyalmus. 

LoeaMiy.— TrincomaJbe, Ceylon (8 fathoms), (S. M. No. 657-D). 
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Laxosuberites cruciatus (Dondy). 

1905. Svberites cruciahts, Domlv, R< p. Ceylon Pc ml Oys. b'ibh. tfupyl. Rop 
XVIII, p. 131, pi. v, fit;. 10. 

1916. flubentes crunatub, Dcndy, Rep. Coif, limoda Mur. Xool. OlhanmnduX 
in Kaltiaum, Pt. n, p. 135. 

1921. SulmiUs nuciatu'y var. dfjmsba, Dcndy, Trunb. Linn. H 'or. London , (2) 
Zool. XVin, p. 117. 

1937. LaxositbtnUs cruciatm, Bui ton, op. r ?/., p. 14, pi. \m. He;. 47. 

There are two lots oE specimens in the collection from different depths 
on the coast of Trineomalee. R. M. No. 659 from a depth of 12 fathoms 
consists of five fragments 15-35 mm. high. Kwh is part of a branching 
colony of short rounded or cylindrical processes not more than 15 nun. 
high, and 3-6 mm. in diameter. The whole colony has some resemblance 
to a Zoanthid colony in external form. A few irregularly scattered 
transparent spots on the surface of the sponge covered by a thin dermal 
layer of spicules may represent pore areas. There are one or two elon¬ 
gated shallow pits with small rounded apertures at their bottom on the 
sides of some of the processes, which probably represent oseula. The 
colour of the sponge in spirit is pale brown. The sponge is closely 
associated at its base with a colony of Hydroids which seems to have 
grown on it. One of the fragments is a growth on a small Purpurid or 
Mitrid Gastropod shell occupied by a hermit-crab and partly covered 
by a Polyzoan colony. S. M. No. G61 from 8 fathoms consists of frag¬ 
ments as in the other lot. There is a more profuse growth of Hydroids 
which are adherent to the surface of the sponge, and the processes which 
arc longer (20 mm.) tend to be flabellate instead of cylindrical. The 
oseula are relatively large but irregular in outline. The skeleton agrees 
very well with the description given l>y Dcndy and Burton. The tylo- 
styles are in various stages of growth, the younger ones being thin and 
hair-like and less than 0-002 mm. thick. An average fully developed 
spicule is 0-3 mm. long and 0-000 mm. thick. The tylostyles resemble 
fairly closely those of Suberites lobiceps Schmidt (1870, p. 47, pi. v, fig. 5) 
and 8. epiphytum (Lamarck) Bidley (1884, pi. xliii, fig. h). Had Sch¬ 
midt’s description been adequate the present species would have been 
designated Laxosuberites lobiceps (Schmidt). 8. epiphytum and 8. 
cruciatus var. depressa seem to be encrusting forms of the present species. 

Locality. —Trineomalee, Ceylon (8-12 fathoms), (S. M. Nos. 059 and 
661). 


Suberites camosus (Johnston) Gray. 

1897. iSuberites camosus, Bondy, Proc. Boy. Hoc. Victoi in (N. hi.) IX, p. 246. 

1900. Suberites camosus, Topsont, Arch. Zool. Keeper. Gin. (3) VIII, p. 233, 
pi. vii, figs. 1-5. 

1916. i Suberites camosus var. l)cudy, op. cit., p. 134. 

1926. Subentes camosus, Kumar, Bee. hid. M us. XXVII, p. 229. 

1934. Suberites camosus, Burton, Ann. Mag. Nat. Uist, (10) XIII, p. 314. 

There are two lots of specimens from Pamban which belong to this 
species. S. M. No. 682-B consists of four fragments 37-50 mm. high 
and 24-40 mm. broad. Bach of these consists of 2-4 stout club-shaped 
processes closely adherent by their sides to one another from one-third 
to three-fourths their height, and strongly recalling the shape of some 
forms oi.Ficulim ficus. The sponge is compact, soft and compressible, 
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and its colour varies from a light pink or brown to sandal-wood. The 
external surface of the sponge is minutely pilose or velvety when observ¬ 
ed under a Jens although smooth to the naked eye, and is often tlirown 
into minute folds, elongate knobs or rugae. A few rounded pores not 
more than 1 mm. in diameter are found on the sides near the base of the 
club-shaped processes. Terminal or sub-terminal oscular openings, 
ellipsoidal, slit-like or triangular, and not more than a mm. in length 
or diameter, are present on the processes. The projecting ends of the 
tylostyles form several rows of oscular fringes. The presence of dead 
Gastropod shells at the base of some of the fragments of the sponge 
shows that it was growing on a bottom of shingle or shell-deposit. The 
ill-defined thin radiating spicular fibres end in fan-shaped surface brushes 
of tylostyles the extremities of which project above the surface of the 
sponge giving it the minutely pilose appearance described above. Below 
the brushes the tylostyles are scattered irregularly, sometimes in loose, 
bundles in various directions. The spicules are 04-0-6 mm. X 0-006- 
0-008 mm. with their heads usually conical or top-shaped and with or 
without a constriction. In the younger spicules the conical shape of 
the head is more ponounced. 

S. M. No. 683-C seems to represent a complete sponge growing on 
a base 26 mm.xlO mm. sticking to sand or calcareous matter. The 
sponge is 30 mm. high, 25 mni. broad and consists of 5-6 finger-shaped 
processes 15-18 mm. high and 4-7 mm. diameter. The texture is a 
little more firm than in the previous lot, and the surface relatively more 
rugose and pilose. No trace of oscula or pores is present. A large 
quantity of diatoms and desmids is entangled among the spicules of 
the surface brushes and the elioanosomo. 

Locality .—Pamban, Gulf of Manaar (1-6 fathoms), (S. M. Nos. 682-B 
and 683-C). 

Spirastrella inconstans (Dendy). 

1887. Suberites inconstans and vars. qlobosa, meandrina and digitata, Bendy, 
Ann. Mug. Nat. Hist. (5) XX, pp. 154-157, pis. ix-x, 

1934. Spirastrella inconstans , Burton, op. cit. 9 p. 570. 

This species is represented in the collection by a dry specimen about 
200 mm. high and 95 mm. broad which belongs to the var. digitata of 
Dendy. The individual digitate processes are 60-70 mm. higli and 15- 
45 mm. in diameter. Some have at their extremity small or large oscular 
openings 4-12 mm. in diameter. Some processes are more or less solid 
with closely anastomosing spicular fibres, while others are hollow and 
chimney-shaped. There are several ramifying canals in the interior 
of the solid processes, while in the hollow processes they are very 
small and confined to the thickness of their walls. The inner surface 
of the chimney-shaped tube and of some of the larger ramifying 
canals is smooth. The base of the sponge is covered by calcareous 
nodules and particles of dead corals, algae, etc., while the upper 
parts are smooth. The colour of the sponge is a light brick-red. The 
tylostyles axe 0-4-0-54 mm. X 0-009-0-013 mm. There is considerable 
variation in the shape of the head of the megasdere which may be oval, 
elongate oval, hour-glass-shaped, or rounded. No microscleres were 
found in the preparations from various parts of the sponge. 
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This species corresponds to the tropi tubulifmi, digitata and eon- 
crescms of S . purpurea of Vosmaer (1911), but it seems advisable to 
keep this species distinct from S. 'purpurea into wJiieh a great variety of 
closely allied forms has been merged. 

Locality .—Trincomalee, Ceylon (1-3 fathoms), (S M. No. 208). 

Spirastrella vagabunda itidley. 

1884. Spirastrella vagabunda , Ridley, op. cit p. 498, pi. \liii, fips. e, o'. 

1921. Spirastiella vagabunda, Dondy, op. cit., j>. 139. 

A single pale brown roughly angular or cylindrical fragment 40 mm. 
long 2*5-4*5 mm. in diameter belongs to this species. A few fragments 
of dead mollusc and barnacle shells, and of coral debris project from 
the surface of the sponge. No base of attachment, pores or o»cula arc 
discernible. The sponge has a smooth surface and a firm texture. Four 
or five canals pass vertically through the sponge. There is a cortex 
0*2-0*4 mm. thick consisting of a close reticulation of tylostylos 0*22- 
0*54 mm. x 0*02 mm. The spirasters of the surface layer are 0*018* 
0*027 mm. long. 

Locality .—Trincomalee, Ceylon (10 fathoms), (S. M No. 660-A). 

Spirastrella purpurea (Lamarck) Ridley. 

1911. Spirastrella pm pm ea, Vosmaer, Siboga Expedite, Via 1 , pp. 9-07, 14 pl». 

The single specimen in the collection seems to agree with the trop. 
pyraniidalis of Vosmaer both in the form of tho skeleton and in colour 
and texture. The specimen is 25*0-27*5 mm. long, 7-14 mm. thick, 
roughly triangular and cushion-like in form, light purple in colour, and 
firm and compact in texture (cf. Vosmaer, 11)11, pi. i, fig. I). Its surface 
is uneven and studded with small abscess-like eminences. It was 
apparently found unattached, but a small hemispherical depression on 
one side in which the spicules are visible suggests the probability of its 
having grown over a small pebble. The surface of the sponge although 
smooth in appearance is somewhat rough to the touch. Except for a 
narrow elongate opening at one extremity which may represent tho 
osculum, there are no pores or other openings on the surface. In section 
a few rounded canals may be seen in the periphery of the ehoanosome in 
addition to the thin dermal cortex of spinispirae. The tylostyles are 
0*44-0*50 mm. long, 0*010-0*016 mm. thick with the diameter of the 
head 0*013-0*020 mm. The spinispirae are slender and long with 3-5 
sharp bends in the course of their length, and with minute spines in a 
linear series or separated by short gaps and concentrated usually at 
the bends. The average spinispirae arc 0*013-0*220 mm. long, and 0*002 
mm. thick. A few rare stout ones in the ehoanosome are 0*018 mm. long 
and 0*004 mm. thick. 

Locality- —Trincomalee, Ceylon (8 fathoms), (S. M. No. 656-G). 

Cliona sp. 1 

A beach-worn shell of Ostrea bearing pit-like and canalicular excava¬ 
tions on the outer surface of the shell near the umbo was probably bored 

*3Tor an account of the Indian Oliona sec Annandale, Rec. Ind. Mm. XI, pp. 1 -24, 
pL i (1910). " 




1941.] H. S. Rao : Indian Sponges of the Stockholm Museum . 429 


by a species of Cliona, but in the absence of spicules characteristic of 
the genus in the preparations made from scrapings of the excavations 
I am not at all certain that my identification is correct. I have seen in 
preparations only amphioxi and sigmata characteristic of Gelliine sponges, 
but these seem to be later growths in the excavations made by a Cliona. 
The evidence that the present specimen is a Cliona- bored shell is there¬ 
fore presumptive. 

Locality. —Trincomalee, Ceylon (1-5 fathoms), (S. M. No. 271). 

Sub-order SIGMATOSCLEROPHORA. 

Family Haploscleridae. 

There is very little evidence in recent literature on the subject that 
the last word on the diagnostic features of the genera included in the 
family has yet been said, and that the differentiation of the genera is 
any simpler or easier now than it was at the beginning of the present 
century. The identification of specimens belonging to this family in 
the present collection has been attended with considerable difficulty, 
and I am not sure that I have reached the 95 per cent correctness which 
Burton (19346, p. 528) claims for his method of identification by examin¬ 
ing tangential sections of sponges of this family under three different 
magnifications. For example, there are specimens of Chalinine sponges 
in the present collection which from the general features of the skeleton 
and from the structure, texture, and colour of the sponges are assignable 
to Haliclona, but which, following Burton, should be assigned actually 
to Adocia . In a number of cases the problem of what constitutes a 
dermal skeleton as distinct from the underlying main skeletal fibres 
seems very difficult to solve. To save confusion to future workers it 
would seem to me 1o bo a good plan for authors to support their identi¬ 
fication with a good figure or photograph of the external form and the 
skeleton and with a short description of the main features of the sponge 
concerned. In the species assigned to this family in the present paper 
I have followed this plan subject to the limitations of space and cost of 
publication. 

Burton (19346, p. 539) has admirably clarified the position of the 
genera, Htdiclona , Adocia and Callyspmgia as “ Ilaploseleridae with 
main skeleton a reticulation of spongin fibres cored with oxea; special 
dermal skeleton a network of similar fibres subdivided by secondary or 
even tertiary fibres. Microscleres toxa (and possibly sigmata).” The 
species described below as new to this family are so like CaWyspongia in 
the general arrangement of the skeleton that f have no hesitation in 
ignoring the absence of toxa, and their replacement by sigmata as 
features characteristic of Callyspongia. 

Halidona oculata (Fallas). 

1794. Spongia oculata, Esper, Pfianzenthiere, Spongia Tab. I, figs. 1-2, 

1934. Halidona oculata, Button, op. cit, p. 529. 

There are two specimens in the collection, one preserved in spirit 
and the other dry, which may be referred to this species. 8. M. No. 
680 is an elongate, solid, rod-like sponge with anastomosing branches 
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5-10 mm. in diameter. It is of a pale golden-vellow colour and has a 
number of slightly elevated oseula 2-1 mm. in diameter arranged in a 
series on one side of the branches at a distance ol 8-10 nun. between 
successive oseula. There is a definite surface tangential skeleton of thin 
transparent or pale spongin fibres cored by a row of single oxca. The 
polygonal meshes of the skeleton fibres are covered by a thin transparent 
membrane. The dermal spongin fibres arise from the tip of the main or 
radiating fibres at right angles to 1 hem. Alt hough t hey arc inconspicuous 
on account of the pale colour of the spongin, the disposition of the coring 
oxea indicates the occurrence of the dermal layer and the polygonal 
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ascending or radial fibres are multispicular, containing usually not more 
than two oxea, while the transverse secondary fibres are yellow, uni- 
spioular, and of the same diameter as the dermal fibres. Microscleres 
are absent. The meshes of the primary skeleton fibres are generally 
oblong, rectangular or square. Spicules are straight or curved, 0-08- 
0*09 mm.xO’004-0-008 mm., many of which are broken into two or three 
pieces within the spongin envelope. 

ft. M. No. 202 is a dry incomplete specimen 155 mm. long and 76 mm. 
broad, with a number of closely anastomosing irregularly cylindrical 
branches 5-17 mm. in diameter, and several rounded oscula on small 
mound-shaped eminences which are more common on one side of the 
branches than on the other. No evidence of a base of attachment is 
present on the sponge. The skeleton fibres vary as in S. M. No. 680. 
Mieroseleres are absent. The fibres of the dermal tangential skeleton 
appear to lie stouter (()•()(> mm.) than those of the transverse secondary 
fibres (0-02-0-04 mm.) of the main skeleton, the spongin of the latter 
being of a paler yellow than that of the former. The radiating or ascend¬ 
ing fibres arc cored by bundles of 2-5 straight or curved oxea (0-09X 
0*004 mtn.), while the dermal and the secondary fibres of the skeleton 
are cored by the same kind of oxea joined end to end or overlapping the 
adjacent oxea. 

Localities. Patnlmn, Gulf of Manaar (3 fathoms), (S. M. No. 680); 
Trineomalce, (levlon (3 fathoms), (S. M. No. 2C2). 

Grant’s Ualiclona ocrulata, 1 probably represents a Chalinine sponge 
as understood by later authors. The close resemblance of H. oculata 
(Pallas) to (Utllysptmjia ramosa (Gray) lias already been pointed out by 
Burton (19346, p. 003), and unless tiro dermal skeleton is well-preserved 
it will be difficult to distinguish between the two species. 

Adocia pumila (Lendenfeld). 

11)34. Adocia pumila. Burton, op. cif ., p. 537, pi. i, figs. X-7. 

1037. Adocia pumila. Burton, op. cit., p. 20. 

The species is well represented in tliis collection by a large number 
of branching and anastomosing fragments varying in colour from pale 
yellow to rusty brown, ft. M. Nos. 686-B and 690 from Pambarf are 
pale yellow to light, brown, somewhat flattened, 10-15 mm. in diameter, 
and with oscula 3-5 mm. in diameter either slightly raised or on fistulous 
processes 8-10 mm. high and 6 mm. in diameter. S. M. No. 692 from 
Trineomalee is a small grayish brown sponge growing on the anterior 
end of a gastropod, 10 x 10 mm., with two elongate-ovate depressions 
or concavities (8*5 mm. long) at the base which give the specimen a com¬ 
pressed appearance. There is an osculum 2 mm. in diameter flush with 
the surface of the sponge at the broader end. S. M. No* 651 from 
Trineomalee consists of a large number of fragments of the colony, pale 
brown to rusty brown in colour. The branches axe somewhat flattened 
with the outline of their cross-section irregular. Low conical tubercles 
less than 2 mm. high are present on the surface giving it a roughened 
appearance, but some parts of the sponge are smooth. Small fistulous 


l Grant, ft. E., Outlines of Comparative Anatomy, p. 6, fig. 2 (London, 1841) 
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outgrowths 8-25 mm. hi gh and 10 mm. in diameter arise from various 
parts of the sponge with a rounded or oval osculum at the extremity of 
each, but there are a few which attain a height up to 55 mm. Small 
barnacles are embedded in the sponge surface. Spongin is better develop¬ 
ed in this lot than in the other two. 

Oxea—0-14-0-15 mm. X 0-009-0-013 mm., sigmata 0-013-0-018 mm. 
Localities. —Pamban, Gulf of Manaar (S. M. Nos. 686-B and 690); 
Trincomalee, Ceylon (S. M. Nos. 651 (| fathom), and 692). 

Callyspongia diffusa (Ridley). 

(Plate XII, fig. 14.) 

1881. Tubulodigitus communis, Carter, Ann. Mag. Nat. llist. (5), VTI, p. 867. 
1889. Siphonochalina communis , Dendy & Siphonochalina crassifibra, Dendy, 
Ann. Mag. Nat. Hist. (6), III, pp. 81-82. 

. 1890. Siphonochalina procumbens, Dendy, Trans. Zool. Soc . London , XII, 
p. 365. 

Siphonochalinq, communis var. tenuispiculata, Dendy, op. cit p, 165, 
pi. vii, fig. 1. 

1905, Toxochalina robusta var. ridleyi, Dendy, op. cit., p. 140, pi. ix, fig. 2. 
1916. Siphonochalina crassifibra and S. minor , Dendy, op. cit., pp. 114-116. 
1934. Callyspongia diffusa, Burton, op. cit., p. 641. 

1937. Callyspongia diffusa, Burton, op. cit., p. 20. 

I refer to this species a flabellate, fan-shaped specimen from Pamban 
with low. tubes and oscular openings along its margin. Its length is 
83 mm. on its broadest side and 60-72 mm. on the narrower sides, and 





433 


1941.] H. S. Rao : Indian Sponges of the Stockholm Museum. 

surface are four funnel-shaped processes 5-15 mm. high and 6-12 mm., in 
diameter, each with an osculum 2-5 mm. diameter at its extremity. 
On the longer arched side of the specimen are two irregular rows of 
slightly elevated oscular openings 1-5 mm. in diameter. The sponge is 
compressible and resilient, brown in the centre and somewhat paler on 
the periphery. The dermal and primary skeleton fibres are well develop - 



Text-fig. 8 . —Primary fibres of a dry specimen of CaUyspongia diffusa. x44. 

ed with the spongin yellowish brown in the latter and pale yellow in the 
former, A form of toxa not unlike that found in Toxochalina robusta 



Text- fig. 9.—Sharp and abruptly pointed oxea of a dry specimen of Oallyspanyia 
diffusa, x34Q. 1 ■ 

var r ridkyi Bendy, 0:0135-0*0225 mm. long is scattered along the fibres; 
The oxea, 0*072 xQ«004 min. ? are in bundles of four or more, and do not 

' '/ ' J 1 ' ' B 
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fill the spongin fibres of the main skeleton. In secondary fibres they 
are found singly or in twos (text-fig. 10). 

A flat specimen from Trmeomalee, 102 mni. long, 51-84 mm. wide, 
and 18-25 mm. thick attached by a base 15-20 mm. in diameter to a 
nullipore, and having four large, more or less contiguous, bulbous pro¬ 
cesses projecting above the surface of the sponge, is also to be referred 
to this species. The processes are narrow at base (15*25 nun. diameter) 
and broad distallv (24-50 mm. diameter). What appear to be pores are 
the openings of hollows in which small barnacles are lodged. Oscula 
3*15 ram. in diameter occur in pairs on the distal end of the processes. 
The dermal sub-reticulum of small fibres is often obliterated, blit 
usually present on the underside of the sponge (text-figs. 7-8). The 
colour of the sponge is a light dirty brown. The character and arrange¬ 
ment of the skeleton fibres are as in 0. ohhiMspmuhfmt (8. M No. 203), 



Text-fto. 10.—Skeletal fibres of a specimen of (^tHyipongla diffusa, a. Portion ol 
the primary skeleton, b, A single mesh of tbo primary skeleton 
enlarged to show the arrangement ol the spicules. 

but the spicules are generally oxea witli sharp and abruptly pointed ends, 
the dimensions, colour and character being as in that species (text-fijj. 
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9). Except in the external form, the mode of branching, and the nature 
of the spicules, the two specimens assigned to this species seem to be 
verv closely allied, if not identical. In fact, the subtlety of points of 
difference between species assigned to the genus Callyspongia should 
serve as an indication that a too rigid system of classification has its 
pit-falls. 

Localities . Pam ban, (lull <>1 Manaar (3 fathoms), (8. ML No. 681-B) ; 
Trincomalee, (’nylon (1-3 fathoms), (S. M. No. 205). Dry. 

The second specimen has also a close resemblance to Ceraochalma 
implcjca Topsent (1892, Mem. Hoc, ZooL France V, p. 27, pi. i, fig. 0) 
from the Hod Hen. 

Callyspongia obtusispiculifera (bendy). 

(Plate XII, fig. 18.) 

1905. Chainlet obfttvspicuhfera, Oondy, op. <//., p. 150, pi. x, fig. 9. 

A bushy colony (of closely branching and anastomosing, vertically 
disposed, digitate processes) i 17 mm. broad, 122 mm. high, and 78 95 
mm. thick seems to belong to this species, bendy lias not figured the 
external form of the sponge. The processes axe JO-75 mm. high and 



Tsxt-fio. 11.—Primaiy skeleton of (UtUyspongia obtusispiculifera showing the regular 
meshes. X 26*0. 

4-16 mm. in diameter, and rise unequally one above the other like the 
trees in a forest* They may bo cylindrical, ungulate or flattened, and 

is 2 
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disposed at various angles to one another. On the base of the colony 
there is a roughly rounded hollow 40 mm. in diameter and 50 mm. in 
depth which had presumably lodged in life a piece of coral, nulliporc 
nodule, or stone around which the colony started growing. Kxcept 
for a few fragments of a barnacle sticking to the fibres on the outer fringe 
of the mouth of this hollow, the sponge bears no trace of the substratum 
on which it was found. There are no pores on the surface of the sponsro 
apart from the polygonal openings of the cribriform dermal membrane 
which has iJeen damaged at many points. Oscula 2-4 rum. in diameter 
arc present at the free extremity of most of the digitate processes and 
rarely on the sides below it. The skeleton consists of an anastomosis 
of stout spicular fibres (0*06-0-10 mm. in diameter) in more or less regular 
patterns, chiefly a triangle or a rectangle. The primary fibres at the 
surface have a polygonal sub-reticulation of smaller fibres (0*02-0*04 
mm. in diameter) in the interspaces between the larger fibres. The 
arrangement of the primary fibres is very regular and consequently the 
fibres rise one above the other as in a scaffold or ladder (text-fig. 11) 
At the surface of the sponge the primary fibres appear as prominent 
ridges, and the junction of two or more fibres is raised into a knob. There 



Text-fig. 12.—A junction of the primary fibres of CttUyipongia (ibtushpiculifpra. x220* 


is thus no distinct dermal membrane which can be peeled off from the 
surface of the sponge, but it is conslituted by the anastomosis of the 
smaller branching fibres arising from the primary fibres. Hpicules are 
strongyles, or rarely, slightly centrotylote strongvlcs, straight, flexuous 
or vermiform, 0*07-0*09 mm. X 0*002-0*004 mra., and of a pale pink colour 
(text-fig. 13). The spicules arc closely packed together in the centre 
of the fibre, often leaving clear spongin of a thickness of about 0*009 
mm. on the periphery of the fibre. Where the fibres join or branch off 
the junctions arc broad, triangular, diamond-shape!, or rectangular 
(text-fig. 12), No microsc lores are present, The colour of the spongo 
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in its dry state is dirty grey, and the texture brittle. The surface of 
the sponge in its living or fresh state was probably smooth as the absence 
of projections, aculeations or knobs on the dry sponge indicates. 



Tbxt-fio. 13.—Vormifoim, straiuM, or < urred eentrotyloOc stionnyles of Callyspongia 
otiltiainpieulifc /«. x 340. 

Locality. —Trineomulec, Ceylon (1-3 fathoms), (S. M. No. 11(53). 

Although the present specimen does not agree fully with Deudy’s 
description of the species, I prefer to place it. lie re with a full descrip¬ 
tion of it to calling it a now variety or new species with close affinities 
to Dendy’s species. The close relationship of this species to (V/f/i/f- 
pongia diffusa is undoubted, and I should have no hesitation in refer¬ 
ring it to this species hut for the form of the spicules. 

Callyspongia cellaria, sp. nov. 

(Plate XII, figs. 1-7.) 

There are two lots of specimens in the collection, one. from Pumban 
and the other from Trincomalce, which I am unable to match with nnv 
known species of Callyspongia . 

S. M. No. 058 from Trincomaleo consists of four fragments. One, is 
femuroid in shape, 75 mm. long, 15-20 mm. in diameter where it is flat, 
and 22*5 to 35*0 mm. where it is convex, a second one 55 mm. X 20-25 
mm. of a somewhat similar shape, a third 45*0/27*5 mm., irregularly 
ovoid or oblong and found attached t,o the valve of a dead Pelecvpod 
shell, and lastly a compressed specimen with a roughly hastate outline 
46*0 mm. long and 22*0-29*0 mm. in diameter on the convex poition 
and 34*0 mm. in diameter on the flat portion. The colour of the frag¬ 
ments in spirit is a dirty yellowish brown. 

S. JM. No. 689 from Pamban is a small bun-like specimen 38-48 mm. 
in diameter and 29 mm. in height attached to the valve of a dead Spondy- 
lid Lamellibranch mollusc and other shell-debris. The colour of tho 
sponge in spirit is a pale yellowish brown. 

The most characteristic, features of the species are the presence of 
well developed spongin forming in conjunction with oxeote spicules 
broad band-shaped or lamellar spicular fibres and the extremely fenesl/raled 



LVoi,. xun. 


4yy J{/words of the Indian Mnxeum. 

and cellular appearance of the it niftier, aid interior of the ttpowje. The 
general external appearance of the sponges* belonging to (lie specie* is 
thus that of a honey-comb. The texture is lirm ami very little com¬ 
pressible. The pores, more numerous on the upper surface, are extreme¬ 
ly variable in shape and size (0-5-1-5 mm. diameter) and froely coalesce 
with the adjacent ouos, and the oscula (3-5 mm. in diameter) arc scatter¬ 
ed on the sides and upper surface of the sponge. The skeleton consists 



Tbxt-mq. 14,—Skplct.il fibres near sui'fiwe of CaVyaponijiae eUnriii, up, uov. X 108'li. 


of an irregular reticulutiou of loose spicules or spieular fibres of one or 
more oxea, straight or curved, forming a rough isodictyum with no 
special dermal layer of spicules except in parts of the sponge very little 
exposed to the abrasive action of foreign particles, where small vertical 
bundles of oxea form a pilose covering (text-fig, 14). Loose spicules are 
Often scattered in the meshes of the reticulum. The oxea are ()•!(>- 
o-24 mm. long and 0*0022-0-0135 ram. thick, and gradually or abruptly 
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narrowed at the extremities. Many thin hair-like oxea, which pre¬ 
sumably represent the growth stages of the same category of spicules, 
are also present. The crescent-shaped sigiuata. 0-018-0-027 mm. chord, 



Tjfixr-iriii, 15.—tepiouloo of OaUyaponyia ctUaria , bp. aov. x 40(5-0. 

are cjuiie abundant on the surface dermal membrane where preserved 
and in the interspaces between spicules (text-fig. If*). They are more 
common where spongin is present. Particles of calcareous debris are 
commonly sticking io the surface skeletal fibres, and filaments of brown 
algae are often found slicking out of the lumen of the oseula. 

Legalities. Trincomalee, (Vylon (8-10 fathoms), (S. M. No. #589). 

Callyspongia cellaria var. fusca, nov. 

(Plate XII, lies. 8 and 9.) 

This sponge differs from the one described above chieflv in colour 
and texture and in the dimensions of the spicular elements. The spcci- 
mens are somewhat incomplete and include two fragments. Of the 
fragments, one is 54*0 mm. long, 21 mm. broad, and 11-13 mm. thick, 
and the other, a short club-shaped specimen, 35*5 mm long, 15-5 mm. 
broad at the tip and 9-5 mm. broad at base. Of the incomplete speci¬ 
mens one is in the form of a pair of (dubs joined together a little above 
the base. It is 118 mm. long, 22*0 mm. to 41*0 mm. broad at the club- 
shaped extremities, 13*5-23*5 mm. in diameter below the club-shaped 
part, and 33*5 mm. in diameter where the two clubs are joined together. 
The other specimen is transversely elongate, hoof-shapod, 97*5 mm. 
broad, 40-50 mm. high, and has a few short mound-shaped projections 
10-15 mm. high from the upper surface. Hi life it was apparently attach¬ 
ed to a dead coral or other calcareous debris at three separate points 
where fragments of calcareous matter are embedded in the substance 
of the sponge. All the specimens have numerous oseula 5-8 mm. in 
diameter, usually flush with the surface of the sponge but sometimes 
with a slightly tumid lip. A dermal reticulation of spicular fibres formed 
of one or more spicules is apparently present all over the sponge, but 
in the state in which it is preserved it is found only in depressions of the 
sponge surface where it has not suffered damage by abrasive foreign 
debris. The spicular fibres are relatively thiu and form a circular or 
polygonal reticulation. In the meshes of the spicular fibres a sub- 
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Thxt-stq. 17.—Oxea of CaUyspongia cetturia v&r. fusca, aov X126. 
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0-15-0-23 mm. Ions;, and 0-013-0-014 mm. m diameter. The sigmata, 
0-0135-0-018 mm. chord, are thm and confined to the dermal skeleton 



Tmxt-mo. 18.—0.\mi and sigin.vla of OMy>pon'iia allatia var fnvsn, nov. x560. 

(text-figs. 17 and 18). The sponge is dark brown in <olour, less firm 
and relatively more resilient Ilian the specimens oi Valh^pongui cellarin. 
LocaUly.—'P amban, Gulf of Mannar (3 lathoms), (K. M. No. 680-A). 


Callyspongia pambanensis, sp nov. 

(Plate XII, figs. 10-12.) 

Form digitate or flabolhitc, slightly branching and anastomosing, 
texture resilient, furry external surface, and the colour light brown. 
Pores and oscula numerous. Main skeleton consisting of more or less 
parallel ascending spicular fibres nrclung towards the distal end and the 
periphery of the sponge and connected by short thin transverse fibres. 
The brush-like termini of individual fibres anastomose with similar 
adjacent termini to form a dermal membrane, with a small bunch ol 
short spiculax fibres projecting at the junction of the main and dermal 
fibres. It is the projecting fibres which give the sponge surface its furry 
appearance. 

Several stoat finger-shaped fragments are present in the collection 
One of them is 74*5 mm. long, 25-31 mm. broad, and 14-6-15-5 mm. thick. 
Another, which is somewhat flabellate, is 51-0 mm. broad, 51-0 mm. high, 
and 10-20 mm. thick. The pores are less than 1 mm. in diameter, and 
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the oscula, which may be flush with the surface of the sponge or elevated 
on mounds, are rounded, oval, or stellar in outline. The oscula are *‘5-7 
mm. in diameter and lead into chambers at the bottom of wluch are 



Tisxt-j?lg. 10.—Surface fibrob of the bkeletou ol ('(dfy^pottyiu pftinbum ttsi\ up. u ov . 
X21-G. 


several smaller openings. The primary spicular fibres are (H2-0-20 
mm. in diameter. The surface brushes ol spicular fibres are 0-40*0-00 



Tarwra. 20—Radiating fibres of the skeleton of C a U yi pon gla panAanmU, sp. m 


mm. high and 008-0-10 mm. in diameter (text-figs. 19 and 20). The oxea 
*» Muallj- taplj- eud abmpSy ended, but , bw Imve 
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narrowing extremities (text-fig. 21). Occasional styles and stronavies 
may occm. The oxea are (M 8-0*26 mm. long and 0*004-0*018 mm. 



Tiat-joci. 21.—<)\ea of OaUyt>ponqht ptnubavonh, sp. nov. x HIM. 

in diameter, No sigma la or oilier mieroseleres present. The spongin 
is less developed than in ( \ cellana. 

Locality. Pamban, (bill ol Manaar (3 lathoms). (S. M. No, 088). 

Oceanapia fistulosa (Bowerhank). 

1005. Phtmuhclynu fatHlontu w, 1 ><»n<iy, op. r/7., p, 105. 

This specie's is represented in the collection by a single incomplete 
listula 72-5 mm high, 10 * 5 - 10-5 mm. in diameter, tapering to a narrow 
cone (above the nariowest part ol the cvlindrical portion) 25 mm. high. 
The thickness of the rind varies from 2*0 to 2*5 mm. At the distal 
extremity of the cvlindrical portion is a large transverse oseuhmi 
shaped like a printer’s roller with handles, m\, with a circular outline 
in the middle and oblong at the ends. A few smaller oseula, oval or 
oblong in outline oecui scattered over the rest of the fistula. The conical 
part ot the fistula ends blindly and is without an oseulum. The numer¬ 
ous pores are found closely packed together all over the fistula. The 
dcnnal skeleton consists of a loose reticulum of spicular fibres with two 
or more spicules while the deeper main or primary skeleton is formed 
of a relatively larger number of spicules. The primary fibres arc at 
right angles to the dermal skeleton at various points and their extre¬ 
mities project on the surface giving the sponge its roughness. Oxea 
0 * 26 - 0*48 mm./ 0 * 000 - 0*000 mm. Very little spongin is present. 

Ux'ality. Pamban, (Julf of Manaar (H. M, No. 683-D). 

The sandy tubes of a Polychnetc worm are found adhering to the 
sides of the fistulum. 

Oceanapia arenosa, sp. nov. 

(Plate XII, figs. 16-18.) 

A fistulum, 27 rum. long, 8 mm. in diameter, with an Obculum 2 mm, 
in diameter, which presumably represents only a part of the sponge does 
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not agree with the description 0 / any hitherto known species of Occnnapia. 
The specimen is sharply geniculate near the base where the diameter 
of the fistulum is reduced by nearly half. It is firm though compressible, 
slightly rough on the surface, and pule yellowish in colour. Numerous 
pores 0-3-0-5 mm. in diameter are present on the surface of the sponge. 
The sponge is covered by a thin transparent dermal membrane support¬ 
ed by a few tangentially disposed oxea forming a loose reticulum, or by 
uni- or multispicular fibres (0-01-0-04 mm. thick) which anastomose, and 
give rise to the porous appearance of the sponge surface. The nakod-oyo 
appearance of the sponge is, however, smooth. Underlying the 



Text-fig. 22.—Skeletal fibres of Oeeanapia are.nom, sj>. nov. a. Deeper fibres; 
b. surfaeo fibres. 

membrane and the surface fibres are the stouter primary spieular fibres 
0-06-0-12 mm. thick. The lumen of the fistulum is lined by a closely 
agglutinated layer of fine sand and other foreign particles which form a 
mosaic from the base to the extremity of the fistulum. This mosaic is, 
however, overlaid by a thin transparent membrane which can bo peeled 
off the layer of sand particles. The spieular fibres consist of gently 
curved, sharply pointed oxea (0-16-0*18 mm. x0-0(M5-0-0O(i() mm.) which 
taper gradually from the middle of the spicule to the end. The spicules 
of the primary skeleton are generally stouter than those of the dermal 
skeleton, hut do Dot, on that account, form a distinct category of skeletal 
element. No microscleres are present (text-fig. 22). 

The sponge is closely associated with a colony of Zoanthids the 
surface of which is coated with sand particles, and it is difficult to say 
whether a bulb-like or root-like main body of the sponge was present 
or not buried in sand. 

The spiculation is characteristic of the genus Oceamjyia, hut in all 
other features the species seems to differ from previously described forms. 
The narrow lumen of the fistulum lined by an agglutination of sand 
particles, the occurrence of a lining membrane over the mosaic of saud 
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particles, and the presence of a thick cortex distinguish this species 
from the other known species of the genus. 

Locality . -Pamban, Gulf of Manaar (1-5 fathoms), (S. M. No 671). 

Family Desmaotdonidak. 

Section MYCALEAE. 

Mycale indica (Garter). 

1889. Fjspnm hiding ^irtor, Jonrn. Linn. fioc. London, XXI, pp. 72-73, pi. vi, 
lios. IU\ 

1932. Mytalt indica , Burton & ltao, op. cit pp. 327-328. 

Three massive specimens, of which one is dry and the other two pre¬ 
served in alcohol, belong to this species. S. M. Nos. 683-E and 687 from 
Pamban are incomplete and are very much alike in form and consis¬ 
tency. The dry specimen, S. M. No. 261 from Trineomalee, is extremely 
fragile although it has at present a more or less oval form. The larger of 
the two specimens preserved in alcohol is 120 mm. broad, 70 mm. thick 
with finger*like processes 10-15 mm. long on the upper surface, while the 
other, 48 mm. broad and 18 mm. thick, has no digitate processes. The 
range of colour in pieservalion is light yellow to pale. Foreign matter, 
such as dead shells, corals, etc., is imbedded in t he substance of the sponge 
in both the specimens. No pores or oscuia are evident, but invagina¬ 
tions of the sponge surface in some parts give it a cavernous form. 
The sponges ere slightly compressible though fragile. The naked- 
eye view of the surface of the sponge is smooth, but under a hand lens 
the dermal layer ol tangential styles which forms a cortex 1 mm. thick 
shows it to bo minutely roughened. The primary skeleton consists of 
a reticulum of spieular fibres which, radiating fan-wisetowards the dermal 
spioular layer, seems to support it. The categories of spicules are styles 
0-44-0-66 tmrw 04)135 mm,, large anisoeheluo 0*112-0*135 mm., small 
anisoehelae 0*0135-0*0270 mm., small and large 0- and H-shapod or 
contort signmta <M) 135-0*0180 mm. and 0-045 mm. chord respectively, 
and hrichodragmata 0-0225-0-0450 mm. The largo anisoehelae seem 
to echinate the spieular fibres at many points. R. M. No. 264 is 130 mm. 
broad, 65 mm. thick, and resembles S. M. No, 687 from Pamban. Its 
spiculation is very similar except in the anisoehelae being relatively 
fewer. 

localities. - Pamban, Gulf of Manaar (1-5 fathoms), (S. M, Nos. 
683-E, 687); Trineomalee, Geylon (1-5 fathoms), (8. M. No. 264). 

Mycale aegagropila (Johnston), 

1898. Knptnlhi mipiyropUa, Vommier & Pckclharing, Vcrhand, Kon. Akad. 
WtUnsch. Amsterdam VI (2), pp. 19-31, pis. i-iii. 

I9U. Mycale mncilentn \ ar. a a si rutin, Ilrnlschrl, Pic Fav n. Hud went Austral. 
T<ttUAornda III, pp. 290-297, text-fig. tf. 

J925. Mycale argayropila, Wilson, Hull. V. A fat. Mun. II, Bull. 100, p. 426. 

To this species l refer a few small fragments of an incrustation which 
invests the zooids of a branching colony of Aleyoinrh, white in colour. 
It agrees in manv respects, including sb' v of spi *ule categories, with 
the description of the Philippine specimens in the List reference cited 
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above. The sponge forms a thin diaphanous or lace-liko investment 
less than a niillimetre thick over the zooids The dermal tangential 
skeleton consists of a reticulum of spirillar fibres with onlv a few sub* 
tvlostyles. The nucroselcros are also scanty Bundles of subtylostyios 
project here and there from the surface of the sponge. The occurrence 
of two sizes of miisocholae and ol slender hair-lihe subfylostyles mav 
prove to be distinctive characters justifying the recognition of a new 
variety, if not of a new species, but in view ol the fact that distinctions 
based on measurements of spicule categories, Mime of which wholly drop 
out, have been carried too far towards a state of nomenelatorial con¬ 
tusion L refrain from burdening the literature on the subject The hnir- 
like subtylostyios are undoubtedly stages in the growth of the spicules 
of this category, In his report on the Philippine sponges Wilson (H)25) 
mentions young stages of anisochclae 0*001 mm. long. The problem of 
mslmguishing various growth stages of a single category of spicules 
frcun the different sizes occurring in spicule categories of a given kind 
is far from being solved. Until extensive biometrical studies of sponges 
come into vogue the problem will remain unsolved resulting in need* 
less confusion in taxonomic studies. 1 


j MwsurmcviH of ,s pintles. 


Subtylostyios (needle-shaped) 
Slender hair-like subtyloMylcs 
Largo anisochelao in roBottes 
Small anisoebolae (loose) 
Migmata (0- and ti-rimped) 

Toxa (few) .. 


0*20.0*29 mm. 
0*22 mm. 
0*020 mm. 
0*012.0*022 mm. 
0*0;».0*00 nun. 

(chord). 
0*07.0*IS mm. 
randy 0*2-1 mm. 


Locality.— Pamban, Gulf of Manaur (! fathom), (K. M. No. (>(*><)-|i). 

Mycale monanchorata Hurl on and Uao. 

1932. Mycale monancliorata , Burton & ftao, op. cit., p. 320. 

, 11118 s P ec ies is represented by four small, more or less rounded, pale 

brown, soft and compressible masses 20-30 mm. in diameter and 20 mm. 
m height, with the terminal parts of the radiating fibres projecting on 
the sponge surface as white hairy prolongations. Tim sponj-e is some- 
cavernous and boars no trace of a dermal skeleton or membrane 
or ot a base of attachment to the substratum unless the dark brown 

fib™, Z,rZm Wer 8UrfiU ', C of t,lc • s P° nw ‘ roproMcntH it. The spicular 
n ± , . ,** mm ; 111 diameter) branch and anastomose t,o form a 

+ * i W1 \ sp0ngu ! wel1 clevel "ped in the thicker fibres. In uddi- 
-,° * ie characteristic needle-shaped subtylostyios which occur in 

S!»f the Cl ‘° a ? osonie then *w tlii » subtylostyles 

nmCw li ^ IC ^ 3 irregularly scattered in the choanosomo. These are 
P y ie early growth forms of the larger subtylostyios. The 

way by t fWii. 88, 1029) haw Iml Urn 

panfoea Pallas F * 11 ^ le H l ,u * u h* length in an individual of HtdU'htmhh 
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anisochelae, invariably in rosettes, are found in large numbers all over 
Hie sponge. The curious fonign particles which occur in great profu¬ 
sion in the choanosome between the spieular fibres in the holotype are 
singularly absent in the present specimens. 

M<vmov)hmIs of swules, 

Wuhtylohtylos .. .. .. 0*24-0-28 mm.x 0*004 mm. 

Hair-like sul>tylost\les .. .. 0*18-0*23 mm.X0*002 nun. 

Amsoehol.io . . .. .. . . 0*022-0*027 mm. 

Locality. Pamban, (Sulf of Mannar (1-5 fathoms), (M. M. No. 085-A). 

The type locality, Kilakurai, is a low miles south of Pamban. 


Mycale trincomaliensis, sp. nov. 

(Plate XII, fig. 19.) 

A very fibrous macerated specimen, 85 mm. broad and 70-80 mm. 
high, is diflicult to match with any previously described species of Mycale , 
It is of a pale yellow colour, compactly bushy, compressible and fragile, 
and has a close anastomosis of the numerous more or less vertically 
ascending spieular fibres with similar transverse fibres. The dermal 
membrane is lacking and consequently the ascending and transverse 
fibres are clearly visible. The ascending fibres are usually stout at the 
base, HM-5 mm. in diameter, hollow, and gradually narrow towards 



the distal extremities which are solid and end in short or long whip-like 
filaments. The interfibral spaces are covered by a thin transparent 
membrane in some places, but are usually open. In the lower parts 
of the sponge the fibres are covered with foreign particles of small but 
varied size. The secondary branches (0*1 mnM>*2 mm, in diameter) 
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from the hollow main stem are solid and consist of bundles of subtvlo- 
fetyles which branch and anastomose to form the main skeleton (text- 



Text-ficu 24.—A sinple mesh of the skeletal filncs of Mytalt InmoMtiht «ws, Hp. nov* 
a, J t , ant ending fi bus ,u a., losottoi ol amso< helae; L trnuH- 
versc fibrcH; f. m., ttan^paunt nienihnim. x20. 

fig- 23). The mcgascleies of the hollow stem arc disposed more or less 
longitudinally forming an irregular palisade ol subtj lost vies somewhat 
loosely pacbed7and a layer of foreign particles supports the inside of 



Tbxtmbick 25.—Hpieulos of MyraU trincomalinisw, hj>. uo\. x22Q, 
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the hollow stem. At the points of origin of the solid spirillar fibres 
from the hollow stem, and ol the anastomosis of the secondary fibres 
the spicules spread fan-wise (text-fig. 24) The spicular elements 
consist of thm needle-shaped subtylostyles, occasional hair-hke 
subtylostyles of the same length representing probably the growth stages 
of the needle-shaped spicules, small amsochelae, loose or m rosettes, of 
nearly uniform si/e, and large contort sigmata which are less numerous 
than the amsochelae. No trace of toxa has been found (text-fig. 25). 

Measurements of spicules, 

Subtylosiyles .. ,. .. 0-20-0*30 mm. x 0*0045 mm. 

Aiuhoc h< l«to .. .. .. 0*32-0 36 mm. 

JSignuU . .. .. .. 0*058 mm. chord. 

Trincomalco, Ceylon (3-10 fathoms), (8. M. No. 655). 

The present species seems to be closely allied to Mycale parishii 
(Bwk.) in its branching and clathrous form, but differs in being bushy 
and fragile, m having both hollow and solid spicular fibres, in the form 
of its megasclores, in lacking toxa, and in having only one form of chelae. 
In the form ol the subtylostyles it resembles M. monanchorata Burton 
and Kao and M . ienuhpiculata Dendy but differs from both in the 
external form of the sponge. 

Biemna tubulata (Dendy). 

1005. Dtwacillu tubulata, Dendy, op at,, p. 155, pi. ix, fig 4. 

1021. Hi nun a tubulata , I lonely k Kiederu k, Joum . Linn. Hoc. Zool. XXXV, 
(). 503. 

1032. Hmnna tubulata , Burton k Boo, op. at, p. 327. 

Tlicre are two pieces of sponge in the collection which belong to this 
species. One of them consists of two incomplete tubes closely adherent 
on the sides, 20 nun. high, 7-9 mm. in diameter and 1‘5-2*5 mm. thick. 
The other is too hagmentary to be measured, but it is evident, however, 
that the fragments form part of a tube. Both the specimens are soft, 
limp, compressible and of a pale pink colour, and in these characters 
differ from other specimens of the species (in the collection of the Zoolo¬ 
gical Survey of India, Indian Museum) from the Andamans and Nico- 
bars, the Morgui Archipelago, and the Pearl Oyster banks near Tuti- 
corin. The specimens in the present collection from Ceylon seem to 
represent the early stages of growth of individuals of the species. The 
stiffness and roughness of the tubes, and the yellow or brown colour of 
the sponge seem to represent/ characters associated with growth. 

Locality „- TYmcomnlee, Ceylon (8 fathoms), (8. M. Nos. 657-A, 
657-0). 

Section MYXILLEAE . 

Strongylacidon stelliderma (Garter). 

1886. IlaUchomlria slcMcfcrma, Carter, Ann. Mag. Nat. Hist. (5) XVTH, p. 451. 

1806. Ihmacidon utflhdcrma, Dendy, Proc. Roy. Roc. Victoria , (N. S.) VTu, 

p. 20. 

I refer to this species with some doubt a few fragments of a sponge 
found on the base of a colony of Adoda pmtUa J^endfld. In external 

w 
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form some of the larger fragments, at any rate, are not unlike the figure 
of Strongylacidon plicatum (Hentsehel, 1911, p. 321, fig. 21a). They 
are crumb-of-bred like in appearance with more or less prominent aculea- 
tions, yellowish brown in colour, and somewhat incompressible in tex¬ 
ture. The spicular fibres branch and anastomose and project on the 
surface of the sponge, the consecutive fibres being connected by a mem¬ 
branous tissue strengthened by large numbers of microscleres. Surface 
wisps of megascleres are present here and there, but the stellar nature 
of their arrangement round the projecting ends of the spicular fibres 
is not at all clear. The megascleres are thin strongylcs 0-14-0-22 mm. 
long and 0*002-0-004 mm. in diameter. Apart irom being constituents 
of fibres they are also irregularly scattered in the soft tissue between 
the fibres. They have evenly rounded ends and boar no trace of the 
slight inflation referred to in Dendy’s account of the species. The 
microscleres are present in great abundance throughout ihe sponge, 
more particularly in the soft membranous tissue between the fibres. 
A few elongate ova are present in the tissues, but they do not bear any 
trace of the microscleres which are present in the spherical embryos of 
S. plicatum , a specimen of which collected by the S. W. Australian Expedi¬ 
tion I was able to examine in the Zoological Museum at Berlin. The 
isochelae unguiferae are 0-009 mm. long. 

The type of Strongylacidon , e.g. S . sansiharense , has anisochelae 
according to Londcnfeld (1897), while S. steUidcrma and S. plicatum 
have isochelae unguiferae. Burton (19316) is of the opinion that flf. 
plicatum is identical with S. stelliderma , but HentRehcl’s (lac, ci(.) figures 
of the former show that there are two categories of strongylcs ami that 
the microscleres have 4 or 5 denticles, whereas the latter, as far as the 
specimens under examination are concerned, has only 3 denticles as in 
the type species. The question whether those differences constitute a 
specific character cannot be settled until the genus is bettor known. 
The occurrence of Strongylacidon in Indian waters is, as far as 1 am aware, 
recorded for the first time. 

Locality. —Trincomalee, Ceylon (l fathom), (S. M. No. 651-A). 

Iotrochota baculifera Ridley. 

1884, Iotrochota baculifera , Ridley, Rep. Zool. Coll. Alcit, p. 435, pis. xxxix, 
fig. M and xlii, fig. F. 

1916. Iotrochota baculifera , Bendy, op. c\t., p. 125. 

A massive dried specimen 200 ram. long, 140 mm. broad, and 50-60 
mm. thick, and a small encrustation on a calcareous nodule belong to 
this species. The former is dark purple in colour, hard and incompres¬ 
sible, with its surface uneven and irregularly pitted. The latter is 
somewhat damaged and the spicular fibres of the interior are exposed 
up to the base of attachment. Of the spicular elements, the strongyles 
seem to be fewer than the others, while the birotulae are the most numer¬ 
ous in the membrane connecting the spicular fibres or overlying the 
meshes of the skeleton. The dimensions of the styles vary greatly. 
Strongyles 0-24-0-28 mm. x 0-004-0-009 mm., styles 0-20-0*24 mm.X 
0-013-0*02, and birotulae 0-0135-0*0180 mm. 

Locality. —Trincomalee, Ceylon (1-5 fathoms), (S. M. No. 269), 
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Section CLATHRIEAE. 

Echinodictyum dathratum Dendy. 

1903. Echinodictyum dathratum, Dendy, op. cit., p. 176, pi. xi, flg. 4. 

1921. Echinodictyum clat/iratum, Dendy, op. cit., p. 73. 

1937. Echinodictyum dathratum. Burton, op. cit., p. 31, pi. iv, fig. 26. 

The species is represented in tlie collection by three complete speci¬ 
mens. S. M. No. 675-B from Pamban is 60 mm. high and 60 mm. broad, 
presumably attached to some hard object, coral or shell by a very short 
stalk 10 mm. high, and 18-22 mm. broad at the base. The aculeated 
processes on the surface are 8-10 mm. high. The body of the sponge 
is cavernous, and its surface is covered with a smooth membrane bear¬ 
ing numerous minute pores and what appear to be oscula 1-5 mm. in 
diameter leading into a shallow pit-like depression in which a group 
of small openings is seen. The pores are far more numerous than the 
oscula and scattered all over the membrane. The aculeations on the 
surface bear spiny processes which are the projecting ends of the spicular 
fibres, and in addition brushes of thin styles which are more numerous 
than on the smooth membranous part supported by a loose reticulum 
of oxea and a few largo styli. The colour of the sponge in spirit is pale 
brown. Polychaotc worms, copepods and other small organisms are 
found associated with the sponge both near the pore areas and in the 
cavernous passages of the sponge. The present specimen more closely 
resembles Echinodictyum asperwn from Tahiti (Ridley and Dendy, 1887, 
p. 165, pi. xxxii, fig. 2) and E. fruticosum from S. W. Australia (Hents- 
clicl, 1911, p. 390, fur. 53) than E. cavemosum from Celebes (Thiele, 
1899, p. 15, pi. ii, fig. 4). 8. M. No. 664 from Trincomaleo is more or 
less sphorioal in ouilinc, 72 mm. high, 80 mm. broad at the widest point 
and 30 mm. at the narrowest point near the base. Tt was apparently 
attached to a piece of coral rock by a broad stalkless base 20-25 mm. in 
diameter. The sponge is (lark brown in patches on the apical part where 
the dermal membrane is intact, and of a pale brown or sand colour in 
the basal part and in portions of the apex where the dermal membrane 
is damaged or absent. The spicular fibres are often connected by a pale 
transparent membrane. The pores and oscula are not so common or 
clear as in S. M. No. 675-B. R. M. No. 675-A is a hemispherical honey¬ 
comb like specimen, 55 mm. long, 44 mm. broad and 36 mm. high, with 
the surface aculeations markedly insignificant or absent. The dermal 
membrane is relatively thick and the surface brushes of tylostyles more 
evident than in the foregoing specimens. The spicular measurements 
in this specimen and in 8. M. No. 664 are generally higher than those of 
S. M. No. 675-B, as may be seen in the table of measurements given 
below. 

Measurements of spicules in millimeters. 

S. M. No. 675-B. S. M. No. 664. No. 

675-A. 

Urge styli .. .. 0-3-0-70 x 0-009-0-0135 0-3-0-9X 0-0045-0-0135 1-00 

Oxea . 0-10-0-36 X 0-0045-0-009 0-16-0-50 X 0-0045-0-009 0-40 

Aeanthostyli .. .. 0-00-0-08 x 0-009 0-14-0-20 X 0-009 0*10 

Thin styli of surfaoo 0-20.0-28 x 0-0045 0 - 28 - 0 - 32 x0-0045-0-0060 0-30 

brushes, 

F3 
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Localities.— Pamban, Gulf of Mannar (1-5 fathoms), (S. M. Nos. 
675-A aiul G75-B) Trincomalee, Ceylon (3-10 fathoms), (H. M. No. GO 1). 

The present species is closely related to E. aspennn, E. fniticosum* 
and E. cavernosum referred to above, but as Dcndy (1921) has pointed 
out the presence of largo styli serves to distinguish it from them. It 
is, however, not improbable that the largo styli in these three species 
may have been overlooked on account of their scarcity. I am of opinion 
that E.fruticosum and E. elathralum will ultimately prove to he synonyms 
of E . asperum . E. cavernosum , however, seems to tie distinct in its 
external form. 


Section RASPELIEAE. 

Prostylyssa foetida (Dendy). 

1914. (Renicm?) Amorphimopsis megarrhaphoa, H.illmann, Pwc, Linn. 8oc. 

N. 8. Wales XXXIX, p. 330, pi. xvii, 4, 5. 

1925. Piostylyssa siemensi s, Topsont, Bull. 8o<\ Zool. Fiona I, p. 203. 

1927. Piostylisw 1 foclida , Burton, op. cit. 9 p. 37. 

There are two lots of specimens in the collection from Coylon which 
belong to this species. S. M. No. 656-E has the form of a bull's bead 
with a pair of conical inwardly curved horn-like processes, one slender 
and cylindrical, 16 mm. high and 7*5 mm. diameter at its base, and the 
other stout and pyramidal, 14 mm. high and 11 mm. diameter at base. 
The latter has three small conical prominences at iis extremity arranged 
in a linear series at right angles to the base of the sponge. HVamnents of 
coral and shell debris are imbedded in the sponge at its base, on the 
sides above the base, and in between the processes. The specimen is 
26-5 mm. broad, 22-0-28*0 mm. high, firm and compressible, light brown 
to purple in colour, the latter hue being more evident on one side near 
the base and on the stouter horn-like process. The surface of t lie sponge 
is rough and bears depressions and pits from which the shell and coral 
debris have fallen off. Groups of small pores, some of them cribriform, 
open on the dermal membrane at the base of and on the horn-like pro¬ 
cesses. These pores and a system of branching channels arc more 
common in the basal parts and sides of the sponge under the transparent 
dermal membrane. No terminal oscula are present on the hom-like 
processes, and the only opening which may be of an oscular nature is a 
small irregularly oval aperture 1 mm. in diameter at the base of the 
sponge. The dermal membrane is supported by a mosaic of oxea arrang¬ 
ed more or less parallel to one another which makes the sponge surface 
rough, but the direction of groups of spicules at/ the surface varies, one 
group of tangential spicules being at an angle to the adjacent group. 
The bundles of oxca which lie at a right angle to the dermal skeleton 
give the specimen a slight resemblance to Traehyopsis halichondroides 
but the occurrence of styli places it undoubtedly in Prostylyssa. The 
curious mosaic-like arrangement of the dermal oxea seems to be a hitherto 
undescribed feature in the species, but it seems to me scarcely necessary 
to erect a new species to emphasise this feature. The form, texture 

1 Burton does not state why the spoiling of tho genorio name has boon changed 
from Prostylyssa to Prostylim. 
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and colour of the species seem to be so variable that these features can¬ 
not be used to separate the present specimen from those previously 
referred to this species. The measurements of oxea and styli are 
0*3-0*9 mm.X0-01-0-03 mm., and 0*10-0*22 rum.x 0-009 mm. respec¬ 
tively. 

8. M. No. GOO, which from its skeletal characters appears to belong 
to this species, consists of a few dichotomously branching fragments 
24-34 mm. lorn* and 2-4 mm. in diameter. The sponge is somewhat 
flattened basally and cylindrical in the distal half. The subdermal 
cribriform pores and the skeleton are as in the previous specimen. The 
colour of the sponge in alcohol is a pale yellow or white. 

Locality ,—Triucomalee, Ceylon (8-10 fathoms), (S. M. Nos. 656-E 
and GOG). 


Trachyopsis halichondroides Dendy. 

1903. Trachyopsis hubchomhoidc 9, Dendy, op. cit., p. 147, pi. x, fig. 10. 

1921. llalichomiua (tplyiiauidfs, Dondy, op. cit., p. 39, pi. 3, figs. 3-5, pi. 12, 
fig. 9. 

1925. Ttuchyopsis hulichomhoUU 9, Wilson, op. cit., p. 409. 

1929. Ttathyopsis haluhondioidu, Burl on, Tntn*. ZooL Soc. Londm XXII, 
p. 75. 

1937. Thu Ju/op,u aplytitmdpb, Bui ton, op. cit., p. 38. 

The species is represented by two specimens, one roughly cylindrical 
50 mm. long and 21 mm. in diameter, and the other roughly spherical, 
1(5-18 mm. in diameter. The colour of tlio sponge is pinkish brown to 
deep chocolate or purple, one surface being of a lighter shade than the 
other. The interior of the sponge is pink in colour. The sponge proper 
is overgrown by a layer of what appears to he a Ilcxaddla which invests 
and masks it in several places. There is an abundance of calcareous 
debris of broken mollusc shells, algal nodules, bits of coral, Echinoid 
spines, sand grains, etc. imbedded in the substance of the investing horny 
sponge, and protruding at various points on the surface giving it a 
rough appearance externally. There is a pair of oscula at one end, one 
elongate and the other circular or cruciform, the former C mm. in maxi¬ 
mum diameter and the latter 1-5 mm. in diameter. There are a few 
small pores on fleshy eminences which seem to belong to the investing 
horny sponge, but there are others on the uninvested portions which 
presumably represent the pores of the specimen under report. The 
skeleton consists of a dense reticulation of spieular fibres, with wisps 
of spicules directed towards the surface which is often supported by 
loose tangential spicules. In some parts the reticulate skeleton consists 
of thin loose fibres of only 3 or 4 spicules, while in others it consists of 
fairly thick fibres of several spicules. The oxea vary considerably in 
dimensious (0*4-0«7 mm.X0*01-0*02 rmn.) and are stout in the middle 
tapering gradually towards the ends. 

Reading through the descriptions of the species in the literature 
cited above, l have no doubt that the specimens in the present collec¬ 
tion are well within the recorded limits of variation in the species both 
in regard to the external form and the skeleton. 

Locality**- Trincomnloe, Ceylon (8 fathoms), (S. M. No. 650-C). 
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Order KERATOSA. 

Sub-order DICTYOGERATIDA. 

Phyllospongia papyracea (Esper). 

1905. Phyllospongia papyracea (Esper) vnr., Dendy, op. cit., p. 217, pi. xiv, 
fig. 6. 

There are two specimens in the collection which belong to this species. 
S. M. No. 266 preserved dry agrees closely with the figure and descrip¬ 
tion of the Ceylon specimen examined by Dendy. It is 215 mm. long, 
150 mm. broad, 1-25-2-00 mm. thick. The entire sponge colony was 
apparently attached to a bottom of shingle j udging from the fragments 
of dead coral and Area shells attached to the extremities of the lower 
surface. Several foliaceous vertical projections are present on the upper 
surface, while slender band shaped branches which anastomose to form 
arches are present on the lower surface. Many of the primary fibres 
contain particles of foreign matter including sand grains and broken 
sponge spicules, but those that stick to the sponge surface are so few 
and minute that they are hardly noticeable. S. M. No. 684 from Pam- 
ban preserved in alcohol consists of four sheet-like fragments of pro¬ 
bably an entire piece. One fragment of a light yellow colour with 
foliaceous projections on the upper surface is attached to a small piece 
of dead coral by 3 short pillar-like processes of sponge from the under 
surface. In the other fragments of a brown colour the projections of 
the upper surface are small while the under surface bears several long 
thread-like and short pillar-like outgrowths by which the sponge was 
attached to a piece of coral or rock. Foreign particles are found in 
moderate quantities on the surface of the sponge, and in sections at 
right angles to the surface of the sponge a largo number of sponge spicules 
is usually present on and among the thin fibres. 

Localities. —Irincomalee, Ceylon (3 fathoms), (S. M. No. 266); Pam- 
ban. Gulf of Manaar (3 fathoms), (S. M. No. 684). 

Spongia officinalis Linnaeus. 

Plate XIII, figs. 1 and 2.) 

1889. Buspongia officinalis, Londonfeld, Monogr. Homy Sponges, p. 202. 

1925. Buspongia officinalis , Wilson, op. cit., p. 484. 

1934. Spongia officinalis, Burton, op. cit., p. 570. 

There are two flat cake-like specimens in the collection which belong 
to the present species. The larger of the two was apparently attached 
to the convex surface of a submarine rock or coral mass, and its base of 
attachment is therefore concave. It is roughly pentagonal in outline, 
70 mm. high, 85 mm. broad and 15 mm. tliick with its distal margin 
marked off into four triangular prominences 10-15 mm. high which are 
darker in colour than the rest of the sponge. The numerous very short 
conuli connected by membranous ridges of a somewhat muscular con- 
siatency give the surface its reticulated and rough appearance. The 
darker portions of the sponge bear several oscula 3-5 mm. in diameter 
on the distal margin of the sponge and at or near the bases of the tri¬ 
angular prominences. The dermal membrane is transparent and entire 
even on some of the oscula. The other specimen is 90 mm. high, 45 mm. 
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broad, and 10 mm. thick and is roughly rectangular in outline with the 
distal margin indented into two large and two very small conical pro¬ 
minences. Its base of attachment is 40 mm.x28 mm. There are one 
large and two small oscular openings on the darker portion of the sponge 
with the transparent dermal membrane entire in all but one. The tex¬ 
ture of both tlie specimens is firm and compressible. The primary 
fibres terminating in conules are knotted, and 0*06-0*08 mm. in dia¬ 
meter, and the anastomosing secondary fibres are thinner, and 0*02- 
0*04 mm. in diameter. The primary fibres have usually a core of broken 
spicules. 

Locality .—Trincomaloe, Ceylon (3-L0 fathoms), (S. M. No. 653). 

Spongia officinalis var. fenestrata, nov. 

(Plate XIII, figs. 3 and 4.) 

A specimen from Pamban which in texture and structure closely 
resembles S. officinalis described above differs from it in having a distinc¬ 
tive fenestrated dermal membrane, not unlike that figured by George 
& Wilson {Bull U. S . Bur . Fish . XXXVI, pi. lxv, fig. 48,1919) for their 
Aplysilla loigispina. It is 80 mm.x55 mm., and 37 mm. high, some¬ 
what bun-shaped, and attached presumably to a small rounded piece 
of coral which, has left a cavernous oval hollow 34 mm.x26 mm. and 
22 mm. deep on the under-surface of the sponge. There are a few digitate 
processes, 5-25 mm. high and 3-10 mm. in diameter, at various levels 
projecting from its basal and distal portions like a group of chimneys. 
A few oseula i*5-0*0 mm., found on various parts of the sponge except 
the extremities of the digitate processes, lead to the interior of the 
sponge but rarely communicate with the cavernous basal part of the 
sponge or its extensions. The upper surface of the sponge is rough in 
general appearance due to the presence of the numerous minute conuli 
and is covered by a characteristic fenestrated, granulated, more or less 



Text-bio. 26 .— Skeletal Obros of Spongia officinalis var. fenestrata, nov . a* View of 
a Hurfaeo oonulo with the trollis-membrano and supporting spicule**; 
b. View of vortical section of the sponge near the surface showing the 
distribution of the sponge fibres, o., openings in the transparent 
membrane; s. c. } surface conules. , 

transparent mombranesupported by scattered broken spicules of various 
sponges. On the basal portion of the sponge, however, the membrane 
is without tho fenestxao. The colour of the sponge varies from light 
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to chestnut brown on the upper surface to pale while on the under. 
The interior of the basal cavity is yellowish. The texture of the sponge 
is compressible though firm. The primary and secondary skeletal 
fibres are hardly distinguishable except by the presence in the former 
of a core of broken sponge spicules. The primary fibres ending below 
a group of eonules often divide into subsidiary branches, one for each 
of the eonules in the group. Sometimes more than oue branch aro 
given off to individual eonules from the tip of which they project con¬ 
siderably. These projecting fibres give the woolly appearance seen in 
some parts of the sponge. The secondary fibres form a Hose reticulum 
throughout the sponge. 

Although the sponge has some distinctive features which may justify 
its separation from 8. officinalis, it is hardly necessary to give it more 
than a varietal status. 

Locality. —Pamban, Gulf of Manaar (5 fathoms), (S. M. No. 676). 

Spongia officinalis var. bibulus, nov. 

(Plate XIII, figs. 5 and 6.) 

The specimen described here as a new variety would, according to 
Lendenfeld and Dendy, have belonged to the genus i Hippospongia 
Schulze, but following Burton I prefer to assign it to 8pongia Linn. It 
does not agree exactly with the published descriptions or figures of any 
of the species of Euspongia or Hippospongia hitherto known, but I do 
not think that the differences are such as to warrant the creation of a 
new species. I have, however, separated it from 8. officinalis as a distinct 
variety with reference to the tendency of the sponge to absorb fluids 
quickly resulting in its rigidity. 



Thxt-fiq. 27.—Primary fibres of the deeper portions of the skeleton of Spongia officinalis 
var. bibulvs, nov. x 22-5. 

There are two flabellate fragments of the sponge in the collection. 
One is roughly hexagonal in outline, 90 mm.x70 mm., 2-18 mm. thick, 
and the other triangular, 62 mm. at its base, 52 mm. and 60 mm. long 
on the other two sides, and 10-15 mm. thick. A surface view of the 
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former from above and a aide view of the latter are shown in plate XIII, 
figs. 5 and 0. Boih are attached, by their smooth base to a few frag¬ 
ments of calcareous algae. A number of band-shaped trabeculae of 
reticulated spongin fibres arises from the upper surface of the sponge 
anastomosing to form cavernous passages. These trabeculae are pro¬ 
duced over the anastomoses into lamellate or roughly cylindrical branches 
into which the primary fibres aud their branches enter. The meshes 
between the fibres of the basal plate are smaller than those of the trabe¬ 
culae. The fibres of the flat base of the sponge are pale and transparent, 
0*02-0*04 mm. in diameter with the primary fibres 0*06 mm. in diameter. 
The peripheral fibies are of an amber yellow to brown colour, 0*02-0*08 
mm. in diameter, with the primaries 0*00-0*10 mm. in diameter, and a 
core of pith 0*02 mm. in diameter. The primary fibres are cored by 
sand grains, sponge spicules and other foreign bodies, and their outlines 
are not always clearly distinguishable. Particles of fine matter may 



Txixt-fttG' 28.» -Primary fibres of the surface skeleton of Spongia officinalis var. bibulue, 
nov. ending in conuli. X 24* 

also be sticking in a row to the outer sides of the fibres. The secondary 
fibres are free from inclusions. Certain rusty brown IVos/oc-like algal 
filaments arc sometimes found lodged in the fibres. 

The sponge is rigid and incompressible in alcohol, but soft,, com¬ 
pressible and elastic when dry. The moment the dry sponge is put 
into alcohol, it takes up the preservative very rapidly becoming at the 
same time very rigid and incompressible. 

Locality.* —Trincomaleo, Ceylon (3-10 fathoms), (S. M. No. 654-A), 
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Hircinia fusca Carter. 

1905. Hircinia fusca, Dcndy, op. cit., p. 219, pi. xiv, fig 1. 

1937. Hircinia fusca, Buiton, op. at., p. 40. 

The specimen agrees with the detailed general description of tho 
species given by Dendy. It is ICO mm. high 65 mm. broad, and fixed, 
by a more or less flat base, 100 mm.x75 mm., presumably to a coral 
mass or the hard sandy surface of the sea-bottom, as a thin layer of sand 
particles adhering to the base suggests. It consists of flabellate and two 
digitate processes. The latter stand apart from the lormer and appear 
to have been formed by the fusion in tho early stages ot growth of 
three or four digitate processes judging from the number of terminal 
oscula present. The conules are arranged in longitudinal series on tho 
sponge, the distance between two consecutive conules being 3-13 mm. 
They are 1-5-3-0 mm. high, each consecutive pair in the longitudinal 
series being connected by an arched ridge. Besides the terminal oscula 
there are large ones 6-10 mm. in diameter on the side of the sponge and 
at the base of the digitate processes, into the cavity of which open 2-4 
smaller oscula. The basal part of the sponge is somewhat paler than 
the upper portions which are of a dark brown colour. The conules are 
supported by an anastomosis of stout fibres cored by broken sponge 
spicules. The filaments characteristic of Hircinia boem to form fibres 
below the ectosome with broken spicules entangled between them. In 
the eboanosome large grains of band, Forman if or an shells, and spicules 
of Alcyonaria are attached to the fibres. The dermal membrane is 
studded with broken spicules of sponges. 

Locality. —Pamban, Gulf of Mnnanr (3 fathoms), (K. M. No. 07b). 


Hircinia ramodigitata Burton 
(Plate XIII, fig. 7.) 

1934 Hircinia ramodigiUUa, Burton, op. cit., p. 500, pi. 1, fig. 12. 

There are two specimens in the collection, one preserved in alcohol 
and the other preserved dry, which belong to this species. S. M. No. 
267 from Trincomalee is a oolony of anastomosing tubes some of which 
are vertical and 10-70 mm. high. The colony is 100-140 mm. long and 
75-95 mm. broad. The diameter of the individual tubes varies from 
5 to 20 mm., and of the oscula from 5 to 10 mm. The sponge wall in 
the hollow tubes is 3-5 mm. thick. Tho pores on the surface of tho 
sponge are 1-5 mm. in diameter and usually more numerous on the dorsal 
than on the ventral side. Tho distal ends of the tubes may have pores 
or oscula. The latter are rounded, oval or hour-glass shaped. A parch¬ 
ment-like membrane often covers the pores. The colour of the sponge 
is dirty gray or brown. Most of the primary fibres are cored by particles 
of sand and a few broken sponge spicules. 

S, M. No. 691 from Pamban is a branched colony of tubular sponge 
with minute surface conulations and conspicuous oscula of various sizes 
scattered over the sponge, and sometimes oscular sieves on the distal 
extremity of the digitate processes. The external form of the specimen 
resembles Psammodemi mmosum (Marshall in Zeit. Wise. Zool. XXXV, 
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pi. vii, figs. 12-15, 1880), and of the same species figured by Polejae2 
(Challenger Rep. XI, pi. iii, fig. 8 , pi. iv, fig. 1, 1884). The diagnosis of 
Psammocletm as given by Marshall is hardly adequate to enable any 
detailed comparison with the present specimens. The whole colony 
seems to arise from a small plate-like horizontal mass of sponge attached 
to a coral mass or debris. It is more or less dichotomously branched, 
non-anastomosing, 120 mm. high with the digitate branches 20-25 mm. 
high, 12-20 imn. in external and 10-18 mm. in internal diameter, and 
the sponge-wall 1-5-1-0 mm. thick. Oscula are scattered all over the 
sponge and vary jn diameter from 1 mm. to 10 mm. The digitate 
branches may have at llicir extremities oscular sieves 14 mm. in dia¬ 
meter with individual oscula 2-4 mm. in diameter. The oscula may 
bo open, or wholly or partly covered with a whitish semi-transparent 
membrane. Home ol them lead into (shallow or deep cavities into which 
open a few rounded exlialent apertures. The external surface is minute¬ 
ly conulated with the conules (H-0-2 mm. high. In the solid portions 
of the colony where the internal cavity is just beginning to be formed, 
the disposition of the primary and secondary fibres is clearly seen. The 
primary fibres radiate like the bpokes of a wheel to the periphery of the 
sponge while the secondary fibres form a regular reticulum with the 
primary fibres. The meshes of the reticulum are more or less rectangular 
and fairly compact. The outlines of the primaries are obscured by the 
mass of sand grains and other debris which fill them, but the secondaries 
are well formed. The distinction bet ween the primary and secondary 
fibres lies only in the presence of coring debris in the former, the dia¬ 
meter ol the latter being sometimes more than that of the primary fibres. 
The fibres vary in diameter from 0-02 mm. to 0-0(5 mm. The character¬ 
istic, dennis described by Burton is present in the specimen, but I have 
not been able to laid any filament s or algae in the tissues, although the 
choanosomo is filled with a granular substance. 

A small species of crab, Porcellam sp., and several small polychaete 
worms wore found in the cavity of one of the branches of the sponge. 

It is probable that Psmnmoeleim Marshall, which is not a well-defined 
genus, will ultimately prove to be a Hircinia. P. ramosum and P. 
vosmaeri are so like the Ceylon specimens of Hircinia rainodigitata describ¬ 
ed here in external and internal foatures that they may also prove to 
he identical with the latter, or, at best, varieties of it. The arrange¬ 
ment of the dermal debris in a polygonal reticulation seems to be the 
only distinctive character of the present species, and this is hardly such 
an important character as to distinguish it from Hircmia variabUis 
(Bchulzo), of which it may prove to bo only a variety. 

Jjooalities. Pambitn, Gulf ot Manaar (5 fathoms), (S. M. No. 691); 
Triueomuloe, Ceylon (3 fathoms), (S. M. No. 267). 

Hircinia cactiformis, sp. nov. 

(Plate III, fig. 8.) 

A small cake-like specimen 65 mm. long, 35-45 mm. broad, and 30 
mm. high with a number of cactiform processes on its upper surface 
does not match with any known species of Hircinia. The sponge was 
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apparently found on a bottom o£ shell and coral debris or sand judging 
from the number of calcareous and flinty particles attached to the under 
surface of the sponge. The ventral surface is more or less convex and 
bears elongate canalicular excavations in the sponge substance inhabited 
by Polychaete worms. Two small Pclecypods are also found in a pib- 
like excavation on the sides near the base. The dorsal surface is more 
or less plane and has on or about the centre a stout, cylindrical, pillar- 
like slanting process 20 mm. long and 15 mm. in diameter, and a number 
of short cactiform 1 or aculeate processes, 3-15 mm. long and 1-1 mm. 
in diameter, also projecting at an angle to the dorsd surface. The 
rest of the sponge surface is granular. There are no definite pores, but 
two small oscula 1 *0-1*5 mm. in diameter are present, one at ono end 
of the sponge near the base and the other on the summit of the pillar- 
like processes hidden among the cactiform collides. The sponge is 



Tbxt-fig. 29.—Skeletal fibres of IHrcima cactiform is, flp. nov. a. Digitate ptooohs of 
the surface with terminal eonulcH; b. Surface conule of sponge 
with a coro of radiating spicules; c. Vcrti< al section of sponge noar 
surface with ascending fibres cored with broken spicules. 

soft, flabby, and compressible. The dermal membrane is transparent, 
and the fibres of the skeleton can be easily seen through it, more parti- 

1 oa>otiform procossos aro not unlike the stems of certain Xorophytos of the 
atural order Euphorbiacoao. 
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cuLirly on I ho cacti form processes. The skeleton consists of diaphanous, 
frequently branching and anastomosing spongiu fibres, cored completely 
or partially by sponge .spicules. The fibres are very irregular in outline 
and vary in diameter from 0*00 nun. io 0*20 mm. They end in the conules 
on the processes. The dermal membrane is supported by short broken 
sponge spieules vhieh are usually disposed along the axes of the pro¬ 
cesses. The long filaments with bulbous terminations believed to be 
characteristic of the genus occur in great abundance in between the 
skeletal fibres. In some places they lie side by side so closely as to 
forma mat like structure. 

The species is to be distinguished from previously described species 
of Ilirnnia chiefly by the external form of the sponge and the pale, 
transparent dermal membrane investing the entire sponge. 

Locality . Painban, (lull of Manaar (5 fathoms), (S. M. No. 677). 

Hircinia pellita, sp. nov. 

(Plate XIII, fig. 9.) 

Sponge clathroim; firm hut compressible, consisting of anastomos¬ 
ing bands of a network of spongin fibres ; primary and secondary fibres 
not easily distinguishable in the interior bands, but near the surface 
they are quite distinct. The primary fibres are generally knotted and 



Thxt-jwi. IK).—Vertical section through surface of Hircinia pcUita, sp. nov, showing 
the primary and secondary skeletal fibres and tho tonulos, X26*6. 

angulatod in places owing to the irregular disposition of the enclosed 
fragments of spicules which often project outside the fibre. Some 
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distance below the surface they brand] out fan-wise supporting a group 
of minute surface conulcs. The entire sponge surface is covered by a 
transparent pale white membrane which shows out conspicuously in 
between the bands of spongin fibres and conforms to the polygonal 
pattern of the surface meshes by being raised as ridges connecting the 
conules On the under surface of the sponge the membrane is so trans¬ 
parent and smooth that the surface meshes of fibres are clearly visible 
through it. Oscula are present on the margin of the sponge, and minute 
pores in between the conules. The dermal membrane is supported by 
scattered broken spicules of sponges and by other foreign mailer which 
may, in places, be arranged in a reticular pal tern. Tho characteristic 
anastomosis of the secondary with the primary fibi*es may bo seen clearly 
near the surface, and more particularly below the surface conules. Tho 
deeper secondary fibres are conspicuously laminated with tho central 
pith only a third of the diameter of the entire fibre. Peripheral fibres 
are pale in colour while the deeper ones are yellowish. The large branch¬ 
ing cavities which intercommunicate in the interior of the sponge, the 
finger-shaped processes, and the investing dermal membrane give the 
sponge its resemblance to a glove. 

The sponge was, probably, taken on a substratum ot coral or shell 
debris fragments of which are sticking to what is presumably the basal 



Tbxt-siq. 31. —Enlarged view of tho skeletal fibres of Uircinia pelhta, sp. nov. near the 
surface showing tho transparent outer membrane and the stmo* 
tweless fibrous tissue. x49-3 f 
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part of the sponge. The holotype is roughly pentagonal in shape, 114 
mm. in diameter and 30 mm. thick. On the periphery of the sponge 
there are stout digititorm processes, 10-46 mm. high and 15-25 mm 
in diameter, on the extremity of which are one or more oscula 4-6 mm 
m diameter. Oscula are also present on other parts of the sponge, one of 
which on the upper surface 10 mm. m diameter appears to be the central 
or main osculum (see centre of fig. 9 in plate XIII). The small conules, 
1-2 mm. high, are generally present on the upper surface and periphery 
of the sponge, and are supported by the terminal branches of the primary 
fibres. The bands of sponge fibres are 3-6 mm. thick, with the primary 
fibres 0-04-0-MS mm. and 1 he secondary fibres 0-04-0-12 mm. in diameter, 
and the meshes of the reticulating fibres 0-10-0-15 mm. in diameter. No 
filaments are present in the choanosome, but their place seems to have 
been taken by a structureless fibrous tissue which is found all over the 
interior of the sponge and below the dermal membrane. 

In the form of its skeleton the species closely resembles Pol6jaeff’s 
Cacospongia irregularis and Hippospongia anomala both of which are 
probably Hircima, but in the glove-shaped external form and in the 
occurrence ol a transparent dermal membrane which reveals the clathrous 
internal structure of the sponge, the present species seems to differ from 
all other Hiroinia hitherto described. 

Locality. —Trincomalee, Ceylon (3-10 fathoms), (S. M. No. 652). 

Dysidea fragilis (Montagu). 

100!). Uponqrfia pnqih ? var. ramoett, 1 >endy, oj>. fit., p. 208. 

1031. liyndta pagin',, Builon, op. ol., p. 583, pi. il. 

1037. Pymdra Jragdii, Broton, op. eit., p. 41. 

Of the three specimens in the collection belonging to the present 
species, B. M. No. 270 from Trincomalee is a colony of dried sponge which 
has been reduced to powder owing to its extreme fragility. A few 
digitiform fragments which somewhat resemble a specimen from the 
British coast figured by Burton (1934, pi. ii, fig. 8) are, however, still 
intact. The lumen of the skeletal fibres are so crammed with sand 
grains, Foraminiferan remains, and sponge spicules that their outline® 
are hardly discernible. The inclusions of the fibres project into the 
meshes which are often covered by a very thin membrane with whitish 
granular markings. 

The other two specimens from Pamban are preserved in spirit. S. 
M. No. 685-B is a flat sheet-like sponge attached by a broad base from 
which a few short processes arise. The whole sponge surface is studded 
with small coaulos supported by the distal terminations of the primary 
fibres. Particles of a darkish colour and grains of sand are found stick¬ 
ing to the sponge. The specimen is flabby, compressible, and of a pale 
dirty brown or grey oolour, S. M. No. 676-0 is of a firmer texture and a 
more decidedly pale dirty brown colour. Large channels or conduits 
passing through the interior of the sponge give it a cavernous appear¬ 
ance. The soft structureless membrane between the conules on the 
surface and near the channels bears small or large apertures leading 
into the cavernous interior. The conules are lesB conspicuous and the 
black particles less numerous than in S. M. No. 685-B. 
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Localities. Trinoomaleo, Ceylon (I -5 fat horns), (H. M. No. 270); 
Pamban, Gulf of Manaar (1-5 fathoms), (H. M. Nos. (>85-15 and (575-0). 

Dysidea herbacea (Keller). 

(Plate XIII, fig. 10.) 

1889. Hpontplia hnbaaa, Keller, fait. IVm. Zool. VIA ITI, p. 33(>, pi. \\, lit?. 1. 

1902. kiponqdia (Uqitata , Hollas, I. U. .J„ Pn>c . fatal, Afar London, p. 220, pi. 
viv, lift. 4 , pi. w, fig. 2. 

1934. Dysidta lutbacta , Button, op . c\t.> p. 503. 

Three specimens in the present collection octree closely with the figure 
of the Malayan specimen on which Hollas based her description of 
JSpongelia digiLata, They cover small masses of calcareous 
nodules in the form of flabby sheets of pale tissue with lamellate or 
digitate projecting processes, 20x10x2 millimetres, with a series of 
low surface tubercles arranged in some parts in regular rows. The 
primary spicular fibres seem to terminate under these tubercles. The 
skeleton consists of an irregular anastomosis of pale or transparent 
spongin fibres the presence of which is indicated by the few broken 
sponge spicules, sand, and other foreign bodies which core the fibres. 
The relatively thick dermal membrane is supported by similarly cored 
branching surface fibres. Oscula few, elongate-ovate, and found in 
between the digitate processes. Most of the rounded openings present 
on the surface of the sponge arc the mouths of small vermetid tubes of 
which there are several sticking to the calcareous nodules. The sponge 
is filled almost* entirely with the filaments of an alga 1 packed together 
to form in places continuous sheets of tissue. 

Locality.-- Trineomalce, Ceylon (H fathoms), (N. M. No. (>57-A). 

Luffariospongia clathrata (Carter). 

1881. Hvrcinin clathrata , (Airier, Ann, Mag. Nat. Hist, ffi) VII, p. 309. 

1905. Hippo*ponyia clathrata , Dourly, op. at., p. 215, pi. \iv, fl#. 2. 

1937. Lujjanobpongia clathrata , Bin ton, op. at., p. 41. 

8. M. No. 681-A, preserved in alcohol and of a deep brown colour, 
seems to agree with the descriptions of the Indian and Ceylonese speci¬ 
mens given by Carter and Dendy, more especially the latter. It is 
55 mm. high and 88 mm. in maximum diameter. The sponge was 
presumably -attached by a short- stout stalk 8 mm. high and 15 mm. in 
diameter. It has five digitate processes 25-40 mm. long ami 15-20 
mm. in diameter. The hollow of the stalk is cored by a mass of firmly 
agglutinated large sand grains which seems to support the stalk. A 
dead gastropod shell is enclosed by the growing sponge between two of 
the processes. The rough appearance of the upper surface of the sponge 
is due to small aggregations of sand grains present hero and there. The 
large oscular openings are confined to the under surface of the sponge 
although a few of them are found in the centre of the upper surface as 
well. The ectosomal tympanic membranes have been torn off from 
their position at many points, but traces of them can be seen at the 
entrace to the openings. The yellowish surface fibres arc relatively thin 

1 This alga has been identified as Phormidium spowjeliae (Hthulsse) (lomont by Prof. 
M. 0. P. Iyengar, Director of tho University Botany Laboratory, Madras, to whom my 
thanks are due. 
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while the yellowish brown deeper fibres are stout. The primary fibres 
are 0*06-(M)8 mm., and the secondary fibres 0*04-0*06 mm. in diameter. 
A few fibres which occasionally dichotomous!y branch and run parallel 
in ascending to the surface contain inclusions of sand grains and broken 
sponge spicules while the intermediate fibres are without them. 

Locality .—Pamban, Gulf of Manaar (3 fathoms), (S. M. No. 681-A). 

The synonymy of the species given by Burton in the reference cited 
is somewhat confusing. Tn his Report on the Great Barrier Reef Sponges 
(1934) he mentions Hircinia clathnta Carter (1881) and H. clathrata 
Dendy (1889) under the synonymy of Cartenspongia clathrata (Carter), but 
in the present reference (1937) under L . clathrata he omits Carter ispongia 
clathrata without comment. It seems doubtful if Laffimospom/ia can 
stand well-differentiated from Sponqia. The dichotomous branching 
fibres which run more or less parallel for some distance below the peri¬ 
phery of the sponge seems to point to its probable relationship to Poly- 
jibrospongia Bowerbank through forms like the present species [cf. de 
Laubenfels (1936, Papers from Tortugas Laboratory XXX, p. 14), and 
Kirkpatrick (1900, Ann , Mag. Nat . Hist, (7) VI, p 338, pi. xv, fig* 2)]. 

Aplysinopsis reticulata Hentschel. 

(Plate XIII, figs. 11 and 12.) 

1912. Aplysinopsis reticulata , Hentachel, AbhanAl, SencJccnb . Naturf. Geseflsoh. 

XXXIV, p. 437, pi. xv, fig. 1 ; pi. xvi, fig. 9. 

1937. Aplysinojms nhrulata , Button, op. ctf., p. 42. 

Three specimens in the present collodion belong to this species. 
One of the two from Pamban is in a greatly macerated condition, but 
its characteristic skeleton seems to leave no room for doubt. 

8. M, No. 662 from Trincomalco is a roughly conical fragment 59 
mm. high, 54 mm. broad, and 29 mm. thick with an arched base by 
which it was apparently attached to a fragment, of a coral mass. A few 
fragments of calcareous algae arc still attached to the bottom of a small 
cavity on the sides above the arched base of the sponge. The colour 
of the sponge in alcohol is coffee or chocolate brown. The surface of 
the sponge bears a cellular appearance owing to the formation of poly¬ 
gonal facets by the anastomosis of the surface fibres. The vertical 
fibres at the junctions of anastomosis project above the surface of the 
sponge, and may be simple or branched. The meshes between the fibres 
are covered by a thin but tough membrane which sometimes bears what 
may represent small rounded pores. Osculu 3-5 mm. in diameter and 
as many millimeters deep with a few smaller oscula at the bottom of the 
pits are present on both sides of the sponge. The surface fibres aTe 
yellowish brown in colour, and the texture of the sponge is firm though 
very slightly compressible. The primary ascending fibres are 0*10- 
0*20 mm. in diameter while the secondary fibres are 0*04-0*14 mm. in 
diameter. The central pith of the fibres varies in diameter accordingly 
from 0*06 to 0*10 mm. The foreign sponge spicules of the primary 
fibres do not quite fill the central core. The surface membrane is struc¬ 
tureless, firm, and has a few scattered supporting foreign sponge spicules. 
The choanosome of the deeper parts of the sponge has, however, a minute 
cellular structure. 


a 
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S. M. No. 673 from Pamban is somewhat similar to the specimen 
described above, but has a more definite triangular outline with two 
tall chimney-like outgrowths from one side. The sponge was presum ili¬ 
ly attached to the overhanging ledge of a sea-srotto as the eon'*wo 
surface of attachment on one side indicates. This surface heirs traeos 
of calcareous nodules, dead bivalves, and sxnd grains. The side which 
may have been facing the interior of the grotto and is prohablv the older 
part of the sponge is of a greyish brown colour, while the side which 
bears the outgrowths and was probably facing away from the grotto is 
of a chocolate brown colour. The cellular markings on the surface are 
prominent and the ascending fibres are only rarclv produced above the 
surface of the sponge. The specimen is 85 mm. high an l 8,8 mm. broid 
at base, with the chimncy-liko outgrowths fit mm. high and it) mm. 
broad at base. There is a long closed conduit 10 mm. in diameter run¬ 
ning along the base of the inner chimney-like outgrowth which opens ou 
both sides. The ascending fibres in the conduit end in small knobs, 
and the fact that the cellular structure and the trollis-Iiko membrane 
are present in this conduit also indicates that the sponge surf ye in the 
conduit was external and has since been covered by the growing sponge. 
A. few well-defined small rounded pores are also prosent in the trellis- 
like surface membrane. There is no oscnlum unless an elongate deep 
pit at the base of attachment of the sponge with smillor openings at its 
bottom represents it. The fibres are of the same dimensions as in 8. M. 
No. 662, but have a dark granular pigment which cores or completely 
fills up the secondary and nearly all the ascending primiry fibres obscur¬ 
ing the sponge spicules and other foreign bodies. Tin* fibres form an 
irregular reticulation. 

S. M. No. 678 from Pamban consists of two micoratcd fragments, 
one cake-liko and roughly pentagonal, 60 mm. high and nearly as broad, 
and the other roughly pyramidal 68 mm. broid at btso, 18 mm. thick, 
and 43 mm. high. Tho dermal membrane is more or loss completely 
macerated so that the stout primary ascending fibres and the secondary 
anastomosing fibres appear like tho stumps and branches of trees in a 
deciduous forest. The texture of the sponge is firm and incompressible. 
The colour of the sponge is golden brown with tho anastomosis of second¬ 
ary fibres in some parts of the sponge pale yellow or more or less bleach¬ 
ed in appearance. Fragments of calcareous nodules and barnacle shells 
are found deeply imbedded in the sponge. Tho primary ascending 
fibres are 0*20-0*30 mm. in diameter with a core (0*06-0'10 mm. in 
diameter) of loosely packed sponge spicules. The secondary fibres are 
0*02-0-16 mm. in diameter and form an irregular reticulation. 

LocalMes. —Trincomalee, Ceylon (8-10 fathoms), (8. M. No. 662); 
Pamban, Gulf of Manaar (3-6 fathoms), (S. M. Nos. 678 and 678). 

Spongionella tubulosa Burton. 

(Plate XIH, fig. 13.) 

1937. Spongionella tubulosa, Burton, op. cit., p. 42. 

To this species I refer with some doubt a brown-coloured, completely 
macerated, alcohol-preserved specimen, 32 mm. high, 44 mm. broad. 
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It has a number of short stout digitate processes 8-14 mm. high, 10-15 
mm. broad, each terminating in a circular osculum 3-5 mm. in diameter. 
The specimen was apparently attached to the convex side of a bivalve 
shell or to a piece of coral, and its base is consequently concave. With 
the dermal membrane absent, the surface of the sponge is rough to the 
touch owing to the projecting end-fibres of the surface reticulation. 
The texture is compressible and resilient. The skeleton is a more or 
less regular reticulum of anastomosing fibres enclosing usually quad¬ 
rangular or triangular, and often polygonal meshes between them. The 
fibres are golden yellow in colour and vary in diameter from 0-02 to 
0-10 mm. with the pith in the stouter fibres 0*06-0*08 mm. in diameter. 
The fibres and pith resemble those of Megalopastas pulvillus DeDdy 
(1905, pi. xv, fig. 3). 


Sub-order DENDROCERATIDA . 

Hexadella purpurea Burton. 

1000. P*ammop< mm put purr um, Kirkpatrick, Ann. Mag. Nat. Hist . (7) 
\% p. 308. 

1037. Jfr.radrUa pmpurea, Burton, op. cit., p. 4-3 1 . 

1 refer to the present species a small triangular flahellate mass 8 
mm. thick, with equal sides 28-30 mm. long. It is soft, compressible, 
fleshy and smooth, and is attached to some calcareous debris by one of 
its comers. Small particles of the debris are also found imbedded in 
the substance of the sponge. A small Dromiid crab 2 , Pdyonyx hender- 
soni Southwell, is found lodged in a cavity excavated by its activity 
on the under surface of the sponge. Elongate or oval openings by which 
the crab seems to be in communication with the outside world are present 
on the surface of the sponge. Apart from these openings there do not 
seem to be any oscula proper. A few minute pores less than a milli¬ 
meter in diameter may be seen in groups of two or more in a few places 
on the surface. 4 few mamillate processes projecting from the surface 
may also bo observed on the sponge. 

Locality. —Trincomalee, Ceylon (8 fathoms), (S. M. No. 656-B). 
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EXPLANATION OK PL\TK XII 
Indian and (Vvloneso Toti ivmud Sponge's 

Callyspongia cellaria, sp nn\ 

Fig. 1. Side view of a piene growing on dp id s|u II ] 

Fig 2. View of eut surface ol anollioi piece ol sponge ’ 

Fig 3. View ol upper suilaco ol a sin ill spoilt 
Fig 4 View of eut surf ue ol tlie same sponge t 

Fig. 5. View oi rut suilaee ol i <>lnulii<al pioie ol sponge at its hasp 

X*. 

Fig. 6. View of cut surface of the same at its evtienutv ^ 

Fig. 7. A dub-fehaped piece ol sponge viewed horn a side - 

Callyspongia cellaria vai. fusca, nov 

Figs 8 and 9 Side view of two specimens showing rounded osiula 

Xl 


Callyspongia pambanensis, sp nov 

Fig 10. A lamellai foim ol the sponge viewed horn the smlice ^ 

Fro 11 View of cut siulace ol anollui piece ol the sponge 

Fig 12. A cylindrical form ol the sponge viewed limn the side*. A . 

Callyspongia obtusispiculifera (1 )< nd \) 

Fig. 13. A much-branched dnc*d specimen viewed limn tin side ' 

Callyspongia diffusa (lhdlcv) 

Fg. 14. A macerated dried specimen viewed horn above 1 . > 1. 

Stelletta bocki, sp nov 

Fg. 15. Ventral view of the llolotype. The speemien lias been cut 
into two in the e ontte. x \ 

Oceanapia arenosa, sp. nov. 

Fg. 16. View of convex outer mu face ol the llolotype. x2 
Fgs. 17 and 18. Interior view of the two pmec's ot the sponge resulting 
lrom a median longitudinal eut showing the* sand-luii'd 
centialcavity. X2. 

Mycale trincomaliensis, sp. nov. 

Fg. 19 Surface view ol the Holotype preserved m alcohol x® 




EXPLANATION OF PLATE XIII. 

Indian and Ceylonese Keratose Sponges. 

Spongia officinalis Linn. 

Fig. 1. A lamellar form of the sponge viewed from the surface, X ft. 
Fig. 2. A closer view of the surface sponge fibres. X4-G. 

Spongia officinalis var. fenestrata, nov. 

Fig. 3. Viewed from a side, x l- 

Fig. 4. A closer view of the dermal fibres of the sponge. x4-6. 

Spongia officinalis var. bibulus, nov. 

Fig. 5. Holotype viewed from its surface, x f t . 

Fig. 6. A fragment of the sponge viewed from the side. X $. 

Hircinia ramodigitata Burton, 

Fig. 7. A portion of the colony viewed from the side, x 4'3 

Hircinia cactiformis, sp. nov. 

Fig. 8. Holotype viewed from the side. X 

Hircinia pellita, sp. nov. 

Fig. 9. Holotype viewed from its surface. x4*3. 

Dysidea herbacea (Keller). 

Fig. 10. Two pieces of the sponge growing contiguously on a piece of 
dead coral, x 

Aplysinopsis reticulata Hentschel. 

Fig. 11. A massive specimen viewed from the side. X 

Fig. 12. A closer view of the dermal fibres of the sponge. x4-6. 

Spongionella tubulosa Burton. 

Fig. 13. A small colony of bulbous tubes of a macerated specimen pre¬ 
served in alcohol viewed from above, x IS. 





CYCLOPIDES (CRUSTACES COPEPODES) DE LTNDE. VIII-X. 

Par Knut Lindberg. 

VIII. MeMBRES INDIENS ET IRANIENS DU SOUS-GENRE CYCLOPS 
fl. STR. DU GENRE ( YOLOPS MllLLER. 

Des reprdsentants du groupe d’animaux, de repartition essentiellement 
arctique, dont il s’agit ici, n’ont 6td jusqu’ k ce jour signalds que de 
Textrcme Nord de la pdninsule indienne, k Tchitral (Gurney 1906) et 
dans le Oaohemire (Expedition de Yale) de meme que dans des regions 
limitrophes du Thibet (Daday 1908) et dans le Seistan (Gurney 1920) 
ainsi que dans d’autres parties de Plran. II est interessant de relever 
que parmi les 31 6chantillons contenant des Copepodes recoltds par 
l’Expedition de Yale dans le Cachemire et dans la region frontiere du 
Thibet, il y cn avait 10 renfermant des Cyclops s. str., 9 d’entre eux 
ayant etc rapportes d’une altitude superieure k 4000 m. (O. ladakanus 
Kiefer) et un soul cVun lac, situd a 1582 m. au-dessus du niveau de la 
mer (C. Iivlchinsoni Kiefer). Bien que ces rdcoltes ont encore 4t6 tr£s 
maigres, par suite du peu (Inattention qui a dtd donnde & la faune aquati- 
que de ces regions, tout porte & croire que dans le Nord de lTnde, ainsi 
quo dans le Tliibet et ^Afghanistan des Cyclops s. 1. foment un contin¬ 
gent important parmi les Oyclopides habitant les eaux douces et salines 
de ces contrees, et il semble utile de passer bri&vement en revue les 
espSees du groupe sirenuus connues aotuellement de l’Tnde et de l’lran. 


Cyclops strenuus strenuus Fischer. 

On ne peut pas encore affirmcr d’une fafon certaine que^Fesp&ce 
typique existe vraiment soit aux Indes, soit en Iran. Gurney n’a donn# 
aucune description des animaux de Tchitral et de Zaboul (Nasratabad) 
et au sujet des individus rdcoltes k Gyantsd (Thibet), Daday dit seule- 
ment, que par suite de la structure de la cinquidme patte, ces speci¬ 
mens semblaient appartenir k la sous-espdce C. strenuus lacustris 
Lilljeborg (=0. lacustris Sars). 


Cyclops strenuus divergens Lindberg. 

Dans plusieurs locality de l’Tran j’ai en 1939-40 retrouvd la forme 
rencontrdc en 1935 ct d6critc et figurde d’ailleurs d’une fapon peu satis- 
faisanto, sous le nom do Cyclops strenuus divergens . A cette dpoque-lh 
je n’avais pas connaissance des articles de Kozminski et je manquais 
aussi de matdriel pouvant servix de comparaison. Les travaux admira- 
ables de Kozminski et des autres auteurs polonais ont ^ gran dement 
facility Fetude des representants du groupe strenuus > et, j’ai maintenant 
pu eonstater, que les animaux de l’lran se rapprochent plus de C. strenuus 

[ W ] 
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quo tie (\ abt/'ssonon (consulcro roinmc uno espcee distinetc par 
Kozminski), (*e dernier so distinuuani noianuneni par uno plus longue 
soie apieale interne do la furvu. Kn enlculiiid quolquos uns des indices 
do Kozminski j'ai eependnnf trouve quo les specimens do Plrtm 
s’oloignent assoz not a Moment des caraeteristiques donnees par 
Kozminski pour (\ strata ns siren a to .s, et, je crois utile <ie nminlenir la 









Fig. i. Cyclops sfirnuits diverge n 8 Lindberg. 

a, $ C6phalothorax et segment genital (Qazvin, lmssin raosqufo principals) ; In 
9 Abdomen et furea, face vontvalc (Qazvin, ImByin mcmquoo principals); r. y Angles 
lat^raux segments thoraeiques 4 et 5 (Qazvin, hassin }H*tito mosquco); d, 9 Angles 
lat^raux segments thoraeiques 4 et 5 (Hiah Abdol Azim, UosHin mosquiV) i f. V Angles 
lat6raux segments thoraeiques 4 et f> ((Jhiraz* Unwin); f. V Anglos intermix segments 
thoraeiques 4 et 5 (Khorraraohahr, brns-inort do canal d'irrigution); y. y Angles intermix 
segments thoraeiques 4 et 5 (Khorramchahr, fosse) ; A. y Anglic luttfrhuv segments 
thoraeiques 4 ct 5 et J* 0 (Kemlj, man 1 ). 


separation de la soua-esp6ce divergent >• jusqu'au jour qu'il sera possible 
(Tentreprendre une 6tude morphoraetrique sur un materiel sufimant. 
En attendant la solution de la question jc me borne Ji donnor ici qule- 
ques mensurations et des figures. La distance de la base de la furea 
jusqu’i Pinsertion de la soie latdrale extern© on pourccntage de la lon¬ 
gueur de la branche de la furea et |e intone pourccntage de la longueur de 
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la soie dor,sale ont etc mentionnes, oes deux caract6ristiques semblant 
avoir uno valeur diagnostique indiscntable. 

La premiere anteiine. toujours de 17 articles, atteignait, lors qu’elle 
etait rabattue, le bord posteriour du premier segment c6phalo-thoracique 
ou le nullieu du deuxieme segment tlioracique cbez la plupart des femelles 
adultes examinees. Le nombre des oeufs furent comples dans un ovisac 



Kick 2. Cyclops ahrmuis dircrgcns Lindborg. 

a. 9 Extrdnuto (Tunc branch© de la furca (Qazvin, bassin mosqiuSe principal©); 6. 
$ JLumello basalo <le 1* 4 (Qazvin, moaquoo principal©); c. 9 Article 3 de l’enp. 4 

(Qazvin, bassin mosqwSo principal©); d. ? Article 3 de l’enp. 4 (Qazvin, bassin petite 
mosqwSo). 

cbez 10 femelles ; lo plus petit nombre etait de 38 et le plus grand 104 ; 
le chiJfro moyen obtenu etait do 69-6 ooufs dans un sac. 

A propos do la distinction de ('. sfrwums s. 1. de C . scutifer Sars, en 
consultant settlement lYdargissemeiit ties angles lat&aux du quatriSme 
et du einquieme segments thoraoiqucs, il eonvicnt do remarquer, qu’une 
telle distinct ion est, dans lo cas do (K xtremtux dwergens, souvent tr&s 
malaiwee, par suite do lYlongation et. lYlargissement considerable que 
prfisentont ces parties chess bien de specimens iraniens. 

Habitats* —Plateau: Broudjerd, 3 oiternes, sept. 1935; Chah Abdol 
Aznn, bassin nov. 1939; Ohiraz, eiterne souterraine, c>ct. 1935, 2 bassins, 
mars 1940; Isfahan 2 puits, sept. 1935; Keredj, mare, jan, 1940; 
Qazvin, 4 bassins, nov. 1939; Qoum, 2 citernes, sept. 1939; R6y, 
bras-mort d # uu canal, nov. 1939; T6htan, bassin, nov. 1939. 

■ Provinces Caspiennes: Pahlfivi, Mourd-ab (grande lagune) nov. 1939, 
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Khouzistan: Chouchter, riviere Minaou (Mianab), jan. 1940: 
Khorramchalir, petit mareoage, petite mare, fosse, braa-morts de canaux 
d irrigation dans plantations de dattiers (deux locality) jan, 1940, 



Vio. 3. Cyclop# dimycns Lindborg. 
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(Fisch.) fut pdchde k Keredj, dans une petite mare depourvue de vdgdta- 
tion, k fond d’epaisses couches de feudles decomposdes. 

Les animaux dtaient particulidrement nombreux dans les bassms et 
les citernes, dont certaines, telles que celles de Qoum contenaient de 
l’eau saumatre. 


Cyclops ladakanus Kiefer. 

Forme ressemblant beaucoup a G■ strenuus mais s’en distinguant 
notamment par la formule des epines qui est de 2-4-3-3. Branches 
de la furca presque paralleles, de 5 a 6 fois aussi longues que larges. 
Premiere antenne a J 7 articles. P 5 k epine tres courte. Rapports 
aux mois d’aout et septembre 1932 par l’Expedition de Yale de 8 lacs, 
apparemment tous k l’eau saumatre, et d’une petite mare, de la region 
frontiere indo-thibdtaine, dans le Ladak et du cote de Roupchou. 


Cyclops hutchinsoni Kiefer. 

Espdce decrite d’apres un seul specimen, mais semblant avoir des 
caract&ristiques assez bien definies. Furca 4 branohes divergentes 
de 7*7 fois aussi longues que larges. Soie dorsale plus longue que la 
soie apicalo externo de la furca. Soie apicale interne plus de deux fois 
aussi longue quo la soie apicale externe. Premise antenne k lb 
articles. Segment genital se retrdcissant graduellement d avant en 

arricrc. Formulo des 6pines 2-3-3-3. 

Rdcoltd en avril par l’Expddition dc Yale dans un lac, probablement 

k l’oau douce, k Srinagar (Cachcmire). . . 

Mon assistant, le medecin indigene Dr. George Darnel, a en jatrner 
1937 rapportd d’un ctaug artificial k Landi Kotal, pres de la tronticre 
indo-afghane, uno femolle unique en fort mauvais etat. Pour autant 
quo i’ai pu rexaminer je me crois justifie a l’identifier avec 1 animal de 
Srinagar, ddcrit par Kiefer. Je donne ci-dessous quelques notes et les 
mensurations qu’il a etd possible de faire. 

Longueur (sans soies apicales) 1767 p; cepbalothorax 1102 p, q 
665 p; largeur maximum 598 p. Angles latdraux des bords postdneurs 
du quatridme et cinqui&me segments thoraciques peu prolong e sans 
expansions aliformes. Furca k branches fortement divergentes, k 
bord interne cilid et portant une erdte ohitineuse sur la face dorsale. 
Longueur: largeur (233+42): 37 p=7-43: 1. Soie dorsale 125 p. 
Soie 8 apicale externe 140 p. Soie apicale interne 300 p. La premifere 
anteime atteignait lorsqu’elle dtait rabattue le bord an ™ 
deuxidme segment thoracique. Elle somb ait composde de 16 articles , 
Sa longueur totale dtait de 785 p. Formule des dprnes 2-3-3-3. Axkde 
3 de l’enp. 4, longueur: largeur 115 : 45=2-56 . 1, dpme 
apicale interne: dpine apicale externe 117 : 53—2-21: ; o-^elle 

insdred un peu au-deld du milieu du rebord interne de l article 2, e 
dtait remarquablement forte et courte dtant seulement 5 fois plague 
aue large. Article 2, longueur : largeur 37: 18*5 (x=2: 1, 6pme 2o fx, 
sole apicale 117 p, soie du premier article 77 p. Le rdceptack sdmma 
n’a pas pu 8tre distingud. L’animal ne possddait pas de sacs ovigdr . 
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Cyclops caspicus Lindberg. 

Espfce be lapproohanfc a la lois de C . oicinas Ul)unine et do (\furnjcr 
Claus: be distinguunt de <e dernier pur line structure ditlorento dos 
angleb lateraux deb bords posterieurs des segments thoracic] ues 1 el 5, et 
par des branches de la lurea plus eourtes. Premiere antenne ii nombre 
d’articles variable, de L4, 16 ou L7. 

HuhiLal .—Bender Cas (Morgan) mnrais, mure, marecage. 

Cyclops kozminskii Lindberg. 

Forme tres aberrante. Bronchos de la furca environ 6 lois aussi 
longues quo larges. Premiere antenne a J7 articles. Formula des 
epmes 2-3-3-3. Epines upieales de I’arlicle 3 de leap. *1 de longueur 
sensiblement egalc. Receptacle seminal resseniblant a eelui de tJ. 
insignia Claus. 

Habitat .—Une iosse a Luhidjan (O-uilati). 


Cyclops vicious vicious Uljanine. 

liecolte par FExp6dition de Yale en avril 1932 dans le planet on de 
deux lacs dans le Oaelicmire a une altitude de 1581 metres. (Kiefer 
1939). Deja eonnu do FI rail, ou Tiunogradsky Favait trouve au nuns 
de decembre a Pahlovi (Enzoli) port do la Caspiemie a 26 metres au- 
dessous <lu niveau do la mer (Rylov 1928). 

Je nai pas retrouve eette cspoco au couch de inert peehes en Iran. 


(JltJ tit th ftnninttUvu, 


1. Formulo deb opines 3-1-3-3 .. 

Formula dos (Spines £-4-3*3 .. 

Jb'onnule dos opines 2-3-3-;} .. 

2. Anglos iatGraux des bords poatonours dos segments 

thorac-iques 4 et 5 no montrant pas d’ expansion 
aliformo evident© 

(Jea parties montrant une expansion alifoimc evident© 
ou un <51argissemont notable 

3. Jflpine apical© interne de Particle 3 do I’enp, 4 plus 

de 2 fois aussi longue quo repine apical© 
extern© 


JSpinoa apicales do l’artioio 3 do Poup. 4 do longueur 
k peu pr6s 6galo 

4. Bogment genital h constriction brusque vcih lo 
milieu 

Segment genital so r6fcr6eissant graduollomcnt d’avant 
on arri&re 


(J» slrt nu ns thrt t <j< ns, 
Iran, 

UiMuttUh, lndo 

(Ouohomije). Thibet. 


3 


1 


6'* hufohiiusoiU, Lndo 

(Cadiomiro, Province 
do la frontier© Nord- 
Ouost). 

0 . kozmwkhi. Iran* 

6 f . caspicus. Iran* 

th mein lie. lndo 

(Oaehomire). Iran, 


RfEST/Mfi. 

Six espSoes du groupe atrernm sent actudlement eoimues do l 1 hide 
et de riran. Leuis caracteristiques priacipales out 6t6 rdcapituldes et 
-une clef de dfitemmation donnde. 
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IX. CONTRIBUTION A LA CONNAISSANCE DES GENRES PAIUQYGLOrS 
Claus et Hqwgtqlovs Brady. 

Genre Paracyclops Claus. 

En etuchant il y a quelques annees des Paracyclops de provenance 
indiennc je me sms aperQu qu’ils differaient dans quelques particulari- 
tes de P. fimbnaUis (Fischer), tel qu’il a 6te d6crit en Europe. La 
rang6e de pctites epines pres de lmsertion de la soie laterale externe sur 
la face dorsale de la furca ne s’arret a it pas sur le milieu de la tranche, 
mais oontinuait transversalement jusqu’ a son rebord interne; de plus, 
les specimens indiens pr&entaient tous une epine de la cinqui&me patte 
mince ot allongee, au lieu de 1’epine courte et forte des animaux europ4ens. 
Une troisieme particularity de ces individus etait une soie m6diane de la 
sixidme patte du male peu d6veloppee, beaucoup plus courte que la soie 
externe de cette patte rudimentaire. J’ai cru devoir s6parer ces ani¬ 
maux comme appartenant a une espece distincte que fai nomm6e 
P. vagus. 

Les recoltes faites dans l’lran m’ont rapports des Paracyclops d’un 
total de 9 localites, representant 13 habitats cl iff brents. Un certain 
nombre d’entre eux repondait aux caracttfristiques de P. fimbriatus 



a. ? P5 (Paaghaltfh); 6. ? P5 (Isfahan); c. <J P5 ct P 6 (Dizfoul). 

t d’autres k celles de P. vagus. Ces derniers montraient uno r,ang6e 
* d’6pines de la face dorsale de la furea attendant jusqu’ au rebord interne 
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et une 6pine de P 5 longue et mince; la soie medinnc de P 6 du male 
etait cependant chez deux dos trois animaux examinc's un pcu mioux 
d6veloppee que chez les exeruplaires iruJiens, et ll est possible que (*otte 
derniere caract6ristique n’ait pas de valour diagnostique absoluo. II 
faut dire aussi, que l’un des arnmuux, clxez lew quels les opines de la furca 
s’arretaient au milieu de la branche, presentait une 6pino de P 5 do 



Fig. 5. Paracydops vagus Lindborg. 

a. $ Lamelle basalo ot endopodite de P 4 (Ohahi, fosse); b . ? P5 (Chnhi, fosse); c. 
$ P5 (Chahi, maro); d. ? PC (Kamsar); e. $ P5 (Chain maio); /. J PC (Chahi, maro). 

longueur inusite, mais eomme cetto opine 6tait eependant forte ot 
llargi© elle retenait k un certain dogre Faspcot oarnotoristiquo do eotto 
Ipine chez P.fmbriatus. Don individus den deux typos no ho trouvaionfc 
null© part ensemble dans un raeme habitat. 

La premi&rc antenne 6tait chez tons les animaux formic do 8 articles 
et leur longueur relative difflrait peu entro los roprlsontants dos <1<mix 
types, les plus longs Itaicnt toujours les articles I ot IV, onsuito venaient 
les articles YIII et VII et les articles III et VI Itaieni los plus courts. 
Trois fcmelles de ehaque espece portaient des ovisacs, ronformant de 
4 k 10 oeufs chez les deux types. 

Tous les animaux rlpondant k Fesp&ce P. vaguit avaient los branches 
de la furca bien slparles k leur base, le rapport entre la longueur et la 
largeur variant de 4*68 :1 k 6*14 :1. Trois des individua qui manifeste- 
ment appartenaient k Fesplce typique P. fimbriatus prise lit aient une 
furca k branches trls rapprochles k la base (celui de Dizfoul et les deux 
specimens dTsfahan), mais deux d’entre eux ayant une furca de 4 ou 
plus de 4 fois aussi longue que large et les soies et Flpine de P 5 de lon¬ 
gueur fort inlgale, il n’a pas 6tl possible de les rlflrer k la forme 
P. finitimus Kiefer. Du reste Kiefer a lui-mOme en 1934 cxpriml des 
doutes sur la validity eomme esplces distinotes d’aussi bien <le P. finiti- 
tnus que de P. abnobmm Kiefer. Pour autant quo j'ui pu me rendro 
compte il n’y a aucune justification k slparer ‘des formes distinctes 
d’aprls seulement la longueur et le degrl de rapprochement des branches 
d© la furca. Il faut dire aussi que des Itudes d’un matfiriel beaucoup 
plus abundant sont nlcessaires pout pouvoir se prononcer dlfiniti vemont 
sur la signification de P vagus en tant qu J esp6ce distinct© do P. 
fmbrialm . D’une fa§on gin 6r ale Fexamen des animaux iraniens a 
corroborl cette distinction. 
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Genre Ectocydops Brady. 

En 1939 j’avais l’occasion d’examiner une quarantaine de specimens du 
genre Ectocydops provenant de regions diverges de la pfirpnsule indienne. 
J’ai pu les ref&rer tous k l’espece E. rubescens Brady (syn. E. meiius 
Kieier) Ja premiere antenne de la femelle etant formSe de 11 articles et 
lupine interne de la cinquieme patte consid6rablement plus longue que 



Fig. 6 . Ectocydops rubescens Brady $ (Chahi). 
a. Premiere antonno; 6. Lamello basale de P 4; c. P 5. 


les deux autres appendices de cette patte, et atteignant en general le 
bord posterieur du segment genital. Aucun membre du genie en ques¬ 
tion ayant jusqu’ici 61.6 rapporld de 1’lran. il ost intdressant de pouvoir 
fairc conuaitre maintenant quolles especes en sont les reprdsentants 
dans ce pays ot de dormer unc indication de leur repartition. 

Du total de 245) 6cliantillons (105 du Nord, 144 du Sud) nontenant 
des Cyclopides collection nds pendant i’hiver 1939-40 des Ectocydops ne 
so sont trouvds quo dans 10, provenant de 6 localites diffdrentes, 3 du 
Nord et 3 du Bud. Ces recoltes repreaentaient 6 habitats du Nord et 
4 du Sud, les animaux dtant considerablement plus nombreux dans les 
premiers. 

Avec une soule exception il s’agissait de specimens de E. rubescens 
Brady, different ldgdrcment des animaux de l’lnde. Dans un dtang 
d’eau douce it Baba Hadji, au sud de Chiraz, j’ai trouvd quelques Ecto- 
cyclops manifestoment identiques au E. phaleratus Koch. Quatre 
des E. rubescens portaient des sacs ovigeres. Les ovisacs de la femelle 
la plus grande du mardcago k Suse renferinaicnt 10 et 12 oeufe; le 
nombre des ocufs choz les autres variaient de 5 k 7. 

Des mensurations et quelques figures sont donndes id de ces individus. 

X. UNE REVISION DBS REPJRiSENTANTS INDIENS ET IRANIBNS DBS SOUS- 

OBNRBS AtiANTUOUYCLOPS KlEFER BT DIA0Y0L0P8 EjEEBR. 

Les animaux appartenant aux sous-genres Acanthocydops et Diaoy- 
clops, dislinguds par Kiefer, mais de parentage apparemment trds dtroit, 
ont une rdpartition surtout arotique. Quelques uns d’entre eux ayant 
a usd dtd signalds dans des rdgions tropicales, il est intdressant de rd- 
apituler ce qui est actudlement connu de leur prdsence dans l’lnde 
t dans Tlran. 



480 


lieuH'ih of the tintimi Mowtmi. 


I Vou XLI1I, 


Cyclops (Acanthocyclops) vernalis Fischer. 

Kiefer a montro que ies auiraaux provonant tin Point do Gallo, 
identifies par Poppo et Mrazok commo Cl. ivnmlu s, sent en renlito des 
specimens de C. robuxhis Wars. Pour autant que )e le saoho auotme de 
ces deux espies n’a jamais 6t6 trouvee dans l.t ponmstile indienne, 
En 1921 le 0. venial ix a 6t6 rapporte do Recht (Guilan) par le l)r. Buxton. 




Fro. 7. Cyclop* (, Aeanthocyeloi w) iinitdi* Fisihor, 

a. V Kn<lu|i(i<liU‘ <lo P 4 ot lumollf lumlo (l.ahidjau); h, l*ft (l«ilu<ljmi); t. o' P u 
et P «(Kcckt). 

et on 1939 je 1’ai retrouvo a oo monte ondroil el dans I a litres loealilos 
des provinces flaspicnnes. Jo no l’ai rencontre nulle part nilleiirs on 
Iran. 

La formulo des opines etait do 2-3-3-1 elioz tous los 6cluuitillons 
examines; je n’ai pas observe des soies transformeos on epinos ttux pa it os 
nabatoires. Leplus grand nombred’oeufs oomptes dans tin ovisac etait 
de 76. 

Habitats .—Provinces Caspiennos: 

Bender Gaz, riviere; Laltidjan, fosses (2), marais; I’aldovi-Gluiziati, 
puits: Bamsar, mare; Reoht, fosses (3). 

% 

Cyclops (Acanthocyclops) robustus Bars. 

Oelui-ci se difierencio de l'esp^ec proeedanle par la formulo des epinos 
qui est de 3-4-44, et par une structure differonte de P 5, dont lo premier 
article est plus 6largi ot le deuxifrme article plus trapu quo ohez (J. vermlw. 

Chez un specimen I’artiele 3 de l'exopodite de P 4 portait d’un efitfi 
6 epines, tandis que 1’autre patte avait lc nombro normul d’6pines. Je 
n’ai vu des soies transfora6os en 6pines cdtez aucun animal examine. 
L’article 3 de l’enp. 4 pr&entait ohez un individti une partioularite 
t4ratologique, une 6pine bien developee se trouvant un pou en dedans 
et au mime niveau que la soie du rehord externo. J’ai compte 102 
oeufs dans un ovisac. 
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Hecbilats.--' Uoylan:—Point de Galle, 4tang d’eau douce (Poppe et 
Mrnzek 1895). 



Fi<». H. ('ydops (Acamihocyclops ) robvsivs S«u&. 

tn i Altaic ft do IVxpodito de l* 4 cote gam he, tfoatologique, k 5 opines ; h. <? J)o. 
cote (lioit, nonnal, a 4 opines (Pahltfvj-Qhazian) ; c. $ Angles lateiaux dcs quaillcme et 
(inquiomo segments thoiaeiques et F 5 (Pahltfvi-Ghazian); d. $ P5 ot P 6 (Pahlevi- 
Ghazian). 

Provinces OaspiemicsBamsar, mare, marecage; Reelit, ruisseau; 
Palilevi-Chazian, puits, mares (2). 

Cyclops (Diacyclops) bicuspidatus Claus. 

♦Jamais rapporte do l’lnde pour uutant c|u 9 il me soit comm. Tr£s 
eoimmm dans lo Nord do PIran et apparemmont rare dans le Sud. 

Habitats. Provinces Oaspionncs ot, plateau:— 

Astanoh, bassin ; Bubol, puits; Bonder Ohah, mare au bord de la 
mor; Bonder Uaz, mare pr<V do la voie lorree; Ohalri, fosse, mare; 



' Flo. 9. Cyclops (Diacydops) Claus. <f Plndopodite de P 4 (RamearJ. 

Jjerbend mare do rivi&re ; G organ, mare d’une four 4 briques; 
‘Kaklbliay<5h, mare ; Lahidjan, petite riviere, fosses (2), marais, puits 
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etang, rizicre; Langueroud, puits, mare; Mcchhed, biissin (nov. 1935), 
Pahldvi, puits;Puhl6vi-Guzian, puits; Qoutn, ciloruc (sept. 1935), 
Qazvin, bassins (3); Ramsar, petit etang, marecage; ltccht, puits 
mares (3), fosses (2), bassin. 

Sud :—Khorramchahr, bras-mort d’un canal d’irrigalion de planta¬ 
tion de dattieis. 


Cyclops (Diacydops) bicuspidatus odessanus Chmankevitch. 

A I’encontre de la forme prdeedante (iette sous-oap&ce ou varidtf 
semble commune dans le Sud-Ouost de l’lran et usscz pou frdquonto 
dans le Nord. 




TSid 10. Cydops (Diacydops) bievtpidalns odnsavvs (ImiaukcviU li. 
a. $ Segment genital ot 1* 5 (Khorramehahr) j b. <J P 5 et 1' 0 (Khormnuhahr). 

Habitats .—Provinces Caspiennes ot plateau :~ 

Bender Gaz, marecage entre la villo et la mor, murais au bord de 
la mer; Qoum, citerne (sept. 1935). 

Sud:—Abadan, fosse dans plantation de dattiers; Ahvaz, mare - 
cages (2), petit 4tang Bdhbehan puits; Bouchir, fosse sur la route k 
Tohaghadak; Darquoin, fosse; Khorramchahr, petit marecage, petite 
mare; Marghazar, fosse; Tohaghadak, fosse. 


Cyclops (Diacyclops) bisetosus Rehbcrg. 

Espfcco k vaste aire de rdpartitiou et tre's adaptable k <los milieux 
dififirents, elle n’a pourtant pas encore 6t6 trouvde dans I’lndo. Trbs 
commune dans le Nord de 1’Iran, elle se rencontre aussi dans les regions 
torrides du Sud. 

Habitats .—Provinces Caspiennes et plateau 

Baqirabad, dtang; Bender Gaz, mare pres de la voie fonrde ; Chahi, 
tosses (2); Gorgan, petite mare, fosse; Isfahan, puits; Kalatohayfih, 
petit ttang au bord de la mer; Lahidjan, rizidre, mare; Pahl4vi, mam 
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(2), lagune; Pahlfivi-Ghazian, mare; Ramsar, mare (Tun torrent, trou 
d’eau, marais, petit etang, mare, mardcage; Recht, rnisseau. 



Fiq, 11. Cyclops (Diacyclops) biseto&us Rehborg. 

a, $ Endopodito do P 4 et lamolle basalo (Ramsar); 6. $ Do. (Pahtevi, lagune); 
e . $ Do. (Pahldvi mare); d, $ Endopodito de P 4 (Tchabadi); e. 9 Segment genital et 
P 5 (Pahl&vi, lagune), 

Sud: - Ah van, 6tang; Khorramohahr, bras-mort d’un canal d’iniga- 
tion; Tchabadi (5 kilometres au sud de Hadakou), marais. 

Cyclops (Diacyclops) alticola Kiefer. 

Forme pOohde par l’Expddition de Yale dans des mares et des lacs peu 
profonds de 4 localitds de la region fronti&re indo-thib6taine, k une alti¬ 
tude variant de 4252 m. k 5217 m. au-dessus du niveau de la mer. Pour 
autant qu’ on peut se rendre compte d’aprfes la description et les figures 
de Kiefer elle semble identique ft C. bicuspidatm mais la premiere antenne 
ne compte que 12 articles, au lieu de 17 ; que cela soit en fonction de 
conditions feologiques particuli&res ou non, on ne peut naturellement 
rien on dire 4 l’4tat actuel do nos connaissanoes. 
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Habitats .—Cache mire (Ladak); -Luc Tsar entrc Mougleb <*t. lac 
Panggong; Tehagra, Nord-Ouost de lac Panggong, marcs dans un 
terrain nnirecageux; lac Togarm.i, Nord-Ouest <lc lac Panggong, petite 
mare. 

Thibet:—Lac Nyak. 

Cyclops (Diacyclops) languidus Bars. 

Rapport e par Da day du Coy Ian on 1898, Kiefer a en 1028 einis des 
doutes sur cette diagnose, disant. (jno Daday n’a pas domui de descrip¬ 
tion des animaux examines. 

Habitats .—CeylanMarais do Madatngama et des environs du lac 
Kalaveva. 

Resume. 

Sept formes des sous-genres Aeanthocyclops Kiefer ot Diacyclops 
Kiefer sont actuellemont oonnucs de I'Lndo (y cornpris le Oaehciuiro 
et le Ceylan) et de I’lran. La presence do l’uno d’entre olios n’a pas 
encore 6t6 confirmee. 
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Cyclops strenuvs divergem Idndberg 


■] 


K. Lindbebg: Cyolopides del’Inde. 
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Paracyclops fimbriatus Fischer ?. 

























aracydops vagus Lindberg 


1941.] 


K. Lindukro : Cydnjndes de VI rule, 
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Ectocyclops rubesoens Brady $. 
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Aeanthoeyclops vernalis Fischer <J 


1941.1 


K. Lindbjsro : Gyclopides de VInde, 
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Dioeycbps bicuspidatvs Claus 


1941.] 


K. Ltndberg : Oychpides de l’Ind‘ 
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Diacydops biouspidatus odessanus Chmankevitch. ?—contd 
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Diacyclops bhetosus Rehberg ?• 
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Iv. LiNJ)iiEHn : Cyelojrides tie Vlntle. 
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PREOCCUPIED NAMES IN THE OLIGOCHAETA. 

By G. K. (Jatks, J udson (* allege, Rangoon. 

Family OoNKRoimiLmAK. 

Genus Curgiona, nom. nov. 

1921. f'nryitt, Mich.udsen, Miff. Mut h. Hamhmg XXXVL1I, p. 59. Geno¬ 
type f'nrtjw nmaynni Mielmolsen 1921. (.Vow Curgia Walker I860, 
Triolmplera. Non CitKfia Wnlker 1864, Lepidoptera.). 

Genus Quechuona, nom. nov. 

1926. Qnrrhuu, MicliueiNen, }h<{. f/ohhonjn Mus, Zool. XXXII, p. ft, Geno¬ 
type (futfhm rostm Mieluielsen 1026. (Non Qntr/um St,rebel 1910, 
Mniltisen.). 


Family Kudrilioak. 

Subfamily liUDKILINAK. 

(Jonus Bettoruella, nom. nov. 

1006. B( (Ionia, Beddnrd, P/or. Zool. Nor. London^ 1006, p. 216. Genotype 
Hrffonbt Uujarit nan Beddnrd 1006. (Non Mtonia Butler 1808, 
Lepidoptera.). 


Family Mi<:uakpolw<mi>ak. 

(Janus Pheretima Kinberg 1857. 

Pheretima honbaensis, nom. nov. 

1061. Pfnnlimn {Phutturn) fnlroln Micliaelsen, Arrh. Zoo/, fljrp, LXXVI, p. 
520. Typo locality Bore (loti 11a, South Annum. (Preoeoupiod by 
PhtrtfiMti hilt'oltt I'de 1005, type locality Knhmi, New Pommornnia.). 

Kmbrik Strand, in his note entitled Miscellanea nomenelatorioa 
zoological palaeoniologiea. I. (Arch. Notary each lid. 5)2, Abt. A, Haft 
8, p. 80, duly 15)28). Inis renamed Hohemilht Vejdovsky 1888 (non 
Bolwmilht Bnrrande 1872) Bohomilluln Strand. In 15)08 Miehaolsen 
renamed the ^enus Ycjrioruhfcllu (Mitt. Mas. Hamburg XIX, p. 185). 
Miehaelson's name is valid. 

Attention of Strand and others is directed to the fact that Uoloa- 
colex (Tdo 15)05 (non Haloseatex Gognetii 15)01, Glossoseoleeidae) is now 
known as Udebut* 

The author's thanks are extended to Dr. Waldo Schmitt and to Dr. 
Grace Pick ford for securing information from journals that are not 
available locally. 
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guinea dilloni 

319,853 

intermedia 

.. 232 

janthiana 

t • • * 3o2 

leuoonota 

291,321 

gradaria 

280, 288 

leuconota 

280,291,321 

livia 

291,316 

giwldi 

.. 317 

intermedia 

201,310, 317,318 

livin 

285,310,352 

neglect a 

291,816,317 

norfolcieiiHis 

858 

oenas oenas 

349,352 

varkandensiH 

349,358 

ocneas .. 

.. 310 

oemiH .. 

.. 310 

evtrmaniti 

.. 322 

pallida .. 

.. 319 

palumbus 

291,310,328 

easiotis 

291,828 

palumbus 

349,358 

pnlohrioollis 

280,289 

rupostris 

.. 291,319 


Columbia rupostris puVida 

lurkostanika ,. 291 

torringloni .. 289. 

Cnlumba ( Ptthtmbuf,) FAphhiMonii 
torqu'itUH 

Cohunbn aenea 
agricola.. 
badia .. 

]>i<*olor .. 
eambayeims 
cepolloi 
fcrimjo ,. 
fuvlicollb* 
hodgwmii 
liuinilis .. 
indicn .. 
mcctia .. 
nicobarica 
orieniuliH 
palumboidos 
phoonicoplera 
punieca 
rinorin .. 
striata .. 

Miratcnsis 
sylvatictt 
tigriiui .. 

Iruiujucbarien 
tusalia .. .. 

Volumhtt (Altwromuft) hodgnonii 
pimiccus 

('aUmhu (rnUmlm) lin’d 


Columbac 

Columbidac 


183, 28 b 
283, 28 b 291, 


Cnimnbiuac 283, 284, 319, 

Conger conger 
vulgaris 
Coplosomu 
asHamensis 
Ida ml ula 
rout eel um 
cribrarium 
d tiodeci m pu wtat mu 
feanum •, 

Ombriafum 

ftmbruthm chiyulntum 

gaiathcne 

indieum 

nnmtamloai 

nassirac .. 

nopaiemuH 

noualhicri 

or bio ula 

parvulum 

pravum 

pulchellum 

12-punctatum 

pygmacnm aoccmsiturn 

ramoaa ,. 

si arnica .. 

uiamicum orbicula .. 
sikkimonsis 
sphaerula 
teafcacea 

ksfacea immemkita 
variegatam 

W 


Page* 

319 
319, 320 
291,324 

324 
323 

312 
331 
310 
315 

339 
300 
330 
300 

320 
34 L 
345 

330 
348 
329 
320 
292 

325 
333 
345 

331 

313 
337 

340 
313 
320 
325 
318 

m, 280 

310,319, 
352 
310, 352 
230 
230 
73, 78 
80 

84 
78 

79,80 

78 

83 

81,85 

85 
78 

83 
78 
88 
81 
82 

84 
80 
80 
81 

78 
84 

79 
82 

84 
78 

80 

85 
$5 
84 
81 






xii 


Index. 


CoptO'Somiinac 

Coptosamidae 

Coptosommie 

Corvidae 

Cosciuodiscus 

gigas dioramma 
joncsianua 
ooulufa-iridifi 
CratoropodideW 1 
Oratoplatys .. 

gestroi .. 

CrouopUB 

ohlorigastcr 

phoeniooptoruh 

chlorigastcr 

plioenieoptcruh 

viridfrons 

viridifrons 
Cryptopsophib 
Cuon duldiuneiiHib 
Gurgia 
JCurgiona 
CycIopeUa .. 
difiieilis 
foricntalis 
Cyclopinidao 
Oylopininao .. 

Cyclops 

abyhsorum 
canpieus 
Eurcifei .. 
hutoliinboni 
kosBYiiinnkit 
laouatriB 
ladakanus 
rolnwtus 
Hcutifer .. 

BtronuuH 

diverges 

buiubtrih 
btronuuH 
vemalis 
vicinus .. 

vicinutt 
viridis .. 
aoutulus 
doserticola 
Cyclops (4canlhocyclops) 
robuHtuH 
vornalifl 

Cyclops (Cyclops) 

Cyclops (l)iacydops) 
alticola .. 
bieuBpidafcuR 

odessanus 

bisetosus 


Pago. 

73 

74 
73 

.. 282 
.. 215 

.. 215 

.. 215 

.. 215 

.. 282 
.. 73, 74 
.. 74, 75 
285, 200, 292 
288 

21)0,892, 2!Mf 
288 

200,294,^5 
.. 200, 
292 
.. 290 

292, 293 
.. 288 
.. 144 

.. tin 

.. 407 

.. 497 

88 
88 

,, 87, 88 
88 

.. 88 
471 
.. 172 

.. 476 

.. 470 

171,475, 170 
.. 476 

.. 471 

171, 475,470 
,. 480 

.. 473 

171, 173, 175 
471, 172, 473, 174, 470 
180, 487 
.. 471 

471,472 
.. 480 


493, 494 
482, 183, 495, 
490 

languidus ., .. 484 

Cyclops (Mesooyclops) dongiziiw .. 5 

grandiapinifer ., .. 0 

minutus .. 

Oyprimdao .. 237,309 


.. 470 

.. 476 

395, 390-402 
.. 390 

.. 390 

479, 484 
480, 481,491 
480, 490, 491 


.. 471 

470, 481 
.. 483 

181, 483, 491, 
492, 493 
.. 482, 


Cyprininae 
(Vprinoidoa .. 
Cyprinodontidne 
Cyprinoti 

Cyslobia irregularis 


Page. 

237, 309 
237, 239, 309 

238, 239 
.. 200 

53 


Danio 

aetjuipiimuliih 
243, 302, 301-309, 
malabarieus 
htrigiliifer 
Dendroceraiida 
I>i»udropIiasba 

bicincta 

bicincta 

dom villi 

javana 

leggei 

pr.ictcnnissa .. 

fulvioollih 

IwrmcikhiH 

Vfulvioollis 

< >U\ .. .. 

pompudorn 
allinis 

chloroplern ,, 


phayivi 

pomjwwlora 

vernanH 

griHcioapilla 
Demirotrcron 
hodgnonii 
Dernmtoxys 
Dermophiw 


144,150, 
100, 103, 105, J7I, 170- 
185, 180, 188,190, 192, 


gregom 


145, 100, 
178, 182, 183. 


mexicauuh 


IOO, 


KoychdlonsiH 
thomensis 
Demaevlla tubulala 
IVauiacidonidae 
Dicruridae ,. 
Diotyoooratula 
Did! 

Diduneulidao 
Didunculinac 
DinophyrtiH homunculus 
Diplocyntih .. 
sokneidori 

«p. 

lMseognathus lamta 
Dolushob lablub 
Donatiidac .* 

Duoula 


.. 371 

230, 237, 210, 
371, 373, 387 
230, 243, 371 
213,371 
118, 107 
285,290, 290, 
298, 319, 350 

291.301 
285, 291, 301, 
302, 303, 301 

301.301 
.. 301 

288, 291, 301, 
302, 303 
285, 291, 301, 
302, 303, 301 
290, 300 
.. 300 

288, 290, 300, 
301 
319, 350 
290, 296 
290, 297, 298 
280, 288, 290, 


290, 296, 297, 
298 

.. 288 
291,304 
291,304, 305 
285. 291,320 
280, 201,326 
.. 217 

155, 157, 159, 
180,182, 184, 
193, 194, 198, 
199, 200, 202 
108, 171, 175, 
188, 193, 191 
175, 178, 187, 
188, 193 
.. 100 
100, 172 
.. 449 

118,445 
.. 282 
118, 451 
283, 284 
283, 284 
.. 284 

.. 215 

53 

.. 53 


108, 


.. 230 

80 
423 

283, 285, 291,309 






bukx. 


Du'Mila hailia 
badia 
f'liprcii 
!?rii( icapilla 
insiipus 

in^ujnis tusigm* 

Duntftt a<»ii(*tt aonea 
pusilla 
sylvatiea 
bk‘otoi . , 

Duniliiiao .. 283 

I^sitlca Im«>ilis 
herbaeea 


Ki hiii(Mlie(\ um a^Husim 
numioMim 
dalhratuin 
Frutirosum 
Kehiuomora hispida 
Ketmohoplia 
aftinis .. 
arrowi .. 
auriumtris 
crysum .. 
davidis .. 
domlmtvskii 
tlavieauda 
{ornioMiun 
<f rs»c* i 1 1 jm * -i 
tfutfatirnlli ,s 

liioronlyphien 
hispidula 
biittmibaclmn 
imitalrix 
Indira .. 
iiwriptn 
la 1 omi rat n 
latiprs .. 

I uteostrinlo 
mas 

nigrolivclu 

nitidirauda 

nitidivonlris 

obduota 

obducta enminaria 
oeulieauda 
paivac* .. 
pictipos 

cjuarlritulKTcidatn 

rufipcs .. 

mbulicola 

hcntcllata 

hinuaticulliH 

soHor 

HulphurivcnlriH 

sutulariw 

minlaris dloboika 

tibialiH .. 

fonhinmsfa 

trichota 

triplagiata 

DarlubiUft 

ichangensi# 

mriegafa 


2X1, 2i)l, 


Page. 
21)1, 309, 310 
2X8, 21)1,310 
21)1,311 
2SX, 21)1, 311 
21)1,310 
.. 310 

312 
311 
.. 313 

.. 3ir> 
21)1, 300, 3 H). 

351 
ns, 463 
IIK, 464 


151, 452 
151, 152 
118, 451,452 
151, 152 
.. 51), 07 

# .. m 

.. 2tm 
200 
200 
.. 20S 

,. 200 
.. 200 
.. 200 
.. 200 
.. 200 
.. 207 

.. 200 
.. 200 
., 205 

.. 200 
.. 200 
.. 200 
.. 205 

.. 200 
.. 208 
.. 205 

.. 207 

.. 200 
,. 200 
205, 207 
.. 207 

♦. 207 

205, 207 
.. 207 

.. 208 
.. 208 
.. 207 

.. 208 
.. 208 
.. 208 
.. 208 
208 

.. 268 
268 
.. 207 

208 

.. 268 
.. 207 

207 
265, 207 


iflutinohoplia mhoIo,m . 

yummna 
Koloryelops ., 
nit'lhn s* .. 
plialrraius 
nil)(‘s(u‘ns 
Kclopistimw* 

Kpipolasidao 

Ksomus 

danricus 

K*Ih t<Ha aouat'iopila 
K'pr i ia indiui 
Khoplus maculahis 
sura Irmas 
Kueyrlops ,. 
ngiloidet 
drtrelus 
runeantlius 
ffurhw us 

hndjebcjiHV 

prnnixlus 

rultncri 

Mbiirzionsis . 

M'lTUlatUS 

Wudrilidao ,. 

Kudrilinae .. 

Klulnbrs interim din 
ivliuiosa 

Nur\stoimis orient,ilis . 
Kuspongia .. 

/CtfhftoMjin oflicinalis ♦ 
Ku1ropii(*lilh>h 
goon <» waive 
niuriuh 
vneha .* 

Hutropius ,. 
tin tropin# brnrbypoptrruh 
mn'ophlhttlm uh , 
taakree.. 

K\ adm* Kp. .. 


Kiculina licus 
PYagilarin up. 


Pago. 
205, 207 
.. 208 
177. 479 
.. 471) 

171), IS!), 11)0 
171), 481), 11)0 
2X3, 281 
.. 123 

.. 303 

301), 301) 
145 
.. 115 

231), 211 
231), 211 
.. DO. 1)5 
!)!> 
1)3 
1)0 

88, SO, DO, 1)1, 
1)3 
D3 

.. DO 
03, 1)5 
92, 03, 01 
03 
107 
107 

.. 370 

.. 370 

.. 312 

.. 150 

.. 151 

07, 08, 107, 108 
07 
1)7 

.. 07 

KM), 108 
.. 100 
105, 100, 107 
100 
.. 215 


itohkcoa !0j 

nangra 

schmidfci 

typos .. 

viridoscons 

Oagata batasio 
tongana 

Garra .. ]; 

ocylononsie ooylononsis 


9, 10, 11, 12, 13, 14, 28, 

29, 34, 35, 255 
10, 13, 14, 91, 22, 28 
.. .. 15 

10, U, 12, 13,14,15, 10, 

17,19, 22, 25 
10i 13,14,18,19, 20 
.. 13,15,19,86,27 
,.10,14 
.. 9,15 
14,84,25 
..10,33 
..10,36 
119, 120,303,370 
rlononsis .. 117 , 

118,119 










XIV 




Pafle. 

Garca ceylonensis pliilliphi .. 110 

gotyla .. .. 305. 800 

jerdoni .. .. -‘*7, 387 

mull\a .. 120, 235.230.237, 211. 

248, 302-87O, 3H7 


Gastromy/am 
Gahlroni\sE(minno 
Gegenoplus .. 
Gcudia itrtulaltf 


.. 221 
223 221 

.7 ’ n i 

123 


iueonspieua 
pivtoti .. 
Geotlidae 
Geopolia 

striata ,. 
mutinous 
plaeida 
st riatu 
trujiquilla 
Geopoliinae .. 


117,433 
.. 123 

117, 123 
285, 201, 314, 

3 io, 355 
201,344 
340, 365 
310,355 
2 SO, 201, 311, 345 
340, 355 
2S3, 2S4, 201, 341, 340, 
355 


Geophaps 
script a ,, 
Qeotrygoninne 


340,350 
310, 356 
2S3, 2S4, 310, 
350 


Geotr\ petes 141, 1 15, 150, 100, 171, 

170, 177, I7S, 170, 182, 1S5. ISO, IKS, 100, 

102, 103 

Gerres limbntus .. .. 230 

GloHHogobiuh .. ., 303 

gim is .. 230, 240, 300, 307, 30K, 

300 


Glyptostenmm reticulation 
(Jly plot horu x 

madrasp.itunus 

Gobiidnc 
Gobioidea ,. 

Gobitw striatu* 
Gonoeephuluni helopioides 
Gonoapora .. 

Gouridae 

Gourinac 

Gregarina ounoata 
GjTnnoeypris 
Gymnophis ,. 
Gyrocotylidae 


., 255 

255, 373 
220, 23S, 211, 
255 
230, 300 
.. 230 

., 230 

43, 11, 50, 00 
53 

2S3, 2s 1 
.. 281 
53 

.. 213 

111, 151, 157 
.. 200 


fi 


Hnlichondria ttphjxiiioifU .s 
Halichondria utellidernm 
Halielona 

oeulata .. 4IS, 

Halicyelops 
aetpiorciiH 
fcanui 

christ iamennis 
magnieopa 
teimiKpina 
thcrmopliiluH 
ueptentrionnlih 
apinifor 
Handhirschiella 
Haploohilun lineatUR 
rubrosfcigma 


.. 453 

.. 4 10 

.. 420 

429, 430, 131 

1,5,7 
.. 5 

1 

.. 5 

.. 5 


5 

2, 3, 4, 5, 0 
74 

. * 235 

., 230 


Haploseleridae 

/%«. 
IIS, 120 

Ilara 

0 

lielieoplmgtis 

07 

Hemim t \zon 

222 

Hemipliaua .. 

310, 352 

n<>\ aeheelumline 

310, 358 

H( mipnndodus ccma 

21 

i t < hkceu 

IS 

Uemipiora .. 

73 

Ileimrhamphus \au1hopterus 

.. 230 

Her pele .. 111,150,152, 

155, 157, 

150, 101,105, 108. 100, 171, 172, 

175-17S, 


ISO, 1X2, 181, 185, 180, JSS, 
102 , 100 , 


100 , 102 , 
, 200 , 202 


neluoeephala .. I 15, 100, 
Mjuulnslomuiii 
Helena rates 

Heteiopneusles iossilis .. 
Heteropneustidue 
Hexadella 
purpurea 
llippospongin 
anomuln 

Ilippospomjut clathmla .. 
liiremia * .. 158, 150. 

teactilormis IIS 

lu-t.i 

Ipellita.. .. US 

umndigitatu .. 41S 

inriuMlis 
Uiirhiin elaflirata 
Hinuot.N 4 is parapeiieopsisj 
Mohuroh. i 

Hnmnloptcni .. 221,2: 


171 

152 


rnai ulata 

HuumlupU m 

hi H< t'l ., 
tnurulnf t 
llumalopieiiduc 

lloinalopti riuae 


221, 222. 223, 23S, 

221, 222, 220, 


Hoplia 

11 Vpoueopliih 144, 148, 150, 151, 
157. 150, 161, 105, 100, I OH, 100, 
177, 170-183, 185. ISO, 107, 
alteriams 

j ostia In-. Ill, 150, 172, 

Hypophthahmis 

IJi/pophl/iftltHH* luftbw .. 105, 


23S, 210 
.. 23 S 

153 
118, 467 
150 
.. 103 

104 
101, 103 
459, 100 
118. 458 
461, 102 
458,450 
.. 150 

101, 105 
.. 53 

.. 107 

223, 
‘>20 
2311 
221 
225 
225 
240, 
212 
23S, 210, 
24 H 
205 
151, 155, 
170, 173, 
200, 201 
150 

. 175, IMS 
,, 107 

106. 107, 

I0K 


1 


iauthivnuH nicahrii'ivi .. .. 320 

palumboiden .. ,, 320 

Iliis inegnloccphala .. 111,412 

IclitlJNophiK 144, 115, 140, 150, 151, 152, 
151, 150, 100, 103, 105,160, 170, 171, 173, 
175, HI, 178, 170, 181-180, 188, 100, 102, 
103, 104, 108-202 
t> lu< iijOHUrt 141, 145, 140, 150, 

152-154,150,100, 105, 100, 107, 108, 
170, 171, 175-177, 184, 188, 100 
mouoehrouM 145, 140, 153, 150, 100, 

100, 107, 108, 170, 171, 175-178, 200 








lndrj\ 


xv 


Jrliooraniiini .. 114, 157,159 

Intmeholn banilifm .. *41450 

IsoparoreliK }iypselolm*n .. 115 


I 

•lanthncMirts .. .. 291,326 

palnmhoides 2815, 289, 291,326 

laspidae . .. 123 


K 

KalpidophyucLud nienienlat 

Ktralosa 

Knwala 

thnraeaia 


L 


baboo 

.. 363 

l>n^ut 

366, 367, 368, 369, 379 

dussumien 

237,211 

iLalnovlomuni 

.. 217 

|naimi .. 

217,218,219 

7ja»u\ia 

363, 369, 370, 373 

riboiroi .. 

368, 369, 372, 373 

shawi .. 

.. 373 

lamllioenas .. 

285 

Laubuea laubiu a 

237, 210, 366, 369 

Lavnsulieriti <* erueiatus 118, 426 

Inhit ops 

126 

beidyaiin orraliea 

68 

I<nneiiHrtis 

., 29, 32 

ruma 

.. ’ ..31,36 

l*i iocuHvi* lluriuiitik 

30,31,36 

boindmi 

.. 387 

!,i phi nr p/mlh'ht/ij/.s 

themmlis .. 219 

Lepidoeeplmlus 

,, 363 

ten idea .. 

219, 365-369 

t henna lis 

236, 238, 211, 249 

JLepidnpyi?0|His 

230, 210 

Jtvpus .. 

210, 211,236,237 

Lepturiiohllivs 

222 

beuetwaroia .. 

.! *349, 356 

nw lanoleuea 

319,856 

bum la 

278, 279 

bimnx 

68 

LulTnriospnmfia 

.. ,. 165 

flail rnln 

418,464,165 


M 

Miutw ye lops 

* .. 403 

nlbidns 

405, 101$, 109 

oliyroIa**ius 

405 

diHtinetus 

407, 408, 109 

fUHC'llS ., 

408,401,401) 

noulcr .. 

.. 109 

Maeionon 

10, 12, 13, 29, 255 

armatiiH 

255 

keloliUH 

,, .. 255 

Murmurs affinis 

.. * .*29,36 

halaaio .. 

33 

blythii .. 

.. 36 



Ffiqt . 

Marrow s eavasius .. ,. 254- 

'ftt’/i .. . 29, 3!, 36 

iti a iiki k « s» .. .. 18 

mala bat i< us .. 251,255 

uhitUntints) s .. 29,31,36 

iMiitria . .. ..26 

1 .. . 36 

V'tanm s (!/(/< innoidi s) alfin j,\ .. 36 

mi i hunt wv/» .. .. 36 

1///. mw thh s ., .. 28 

Mauo|)o»IU' . .. ., 2 to 

eMpaiim .. 239, 210 

Maernpwda 285, 291, 312, 313, 349, 351 
l< plo •mnih >iia .. .. 313 

phasinnella plu^iam lla 319, 354 

rulii <'!»i ashimilis .. .. 289 

ma lav ana .. 319,354 

Milisp .. 319,354 

ndi pernio 288, 291. 343, 34-1 

nuchal 1 .. .. 291,342 

tiiMdia .. 291,312,343 

Maeropynmae .. 283,281,291, 

342, 349, 351 

Maernlhri\ niifiilalis .. 131 

Mnlapteni*. .. | In 

Mnlaptms (\iha) Oeiejaleuais .. 110 

Mnln pi rniniH eoiln .. .. 110 

Mniitfi is .. .. .. 9 

Maslmvndudidar 122, 132, 133, 131, 239, 

369 

Maslaivml (dus .. 133 

annalu 131, 132, 133, 131, 235, 239, 

, 210,256, 367, 368, 369 

•Hienilieii ., 239,210 

paiMMlu 121, 122, 123, 121, 

126-131, 367, 369 
MepalnpiHiis pul\ illus .. 467 

Me»vlopivpin ., 319,351 

inn^nilira paella .. 319,351 

MiM«alups rvpnnoidos .. ,. 236 

Mewseoleeidae .. 197 

Meld 1 <i lile ,. ,, .. 215 

Mcnoda .. .. 9 

Mesne)< lop ("1 h< rmne^elnp-) .. 260 

i mini .. .. 260 

tinal/ensis ,. 259, 263 

Iinelus ., 260, 261, 262, 264 

Melamera selml eni .. ,. 59 

Melehniknvilla ,, 60 

Miemevprini .. 238, 239 

Mnnnevsiis u^ilis .. .. 53 

tnu 11 ha i .. .. 53 

sitmttfuli .. ,, 66 

MonofluetUH Imialim .. .. 49 

MonnlrelUH .. 387, 388 

Museudivom 285, 291,312, 319, 351 

ftOivoa 291,3X8, 319, 351 

new* .. 288,201,312 

irwnlHris ..288 

pusMa 288,291,814,351 

h) IvAtica 291,818, 314, 351 
porNpioillata sid> sp. 349, 851, 352 
Myealo .. .. 425,447 

oeirawopiln .. 478,445 

iudiea .. 478,445 

macilcrita aurfralh .. *. 445 

moaanchorata .. 478,446,449 

pariflbii , * .. •. 44 




XVI 


Index. 


Mycalo tcmuiHpiouluta 
ftnucomaliensis 
Mycaloac 
Myristicivora 
bicolor .. 

JVTystiiH 

cavasius 
eh ry souk 
gulio 

malabaricuH 
montanuH 
oculatus 
vittulus 
hnmollvri 
Wvxilloat* 


Page. 
.. 444) 

4IS, 447,448 
418, 445 
285, 291,.m an 
280, 24)1, 31 r» 


.. 81,82 
230, 238, 2 to, 254, 80S, 304) 
238, 241 
238, 2 tO, 255 
238, 241,254 
238, 241 
238, 211 
238, 210, 300, 307, 308, 304) 
32, 30, 38 
418,410 


N 


Nandidae 
Naiidua naiulu* 


Naugr* 

Namjra 

buchanani 
punctatr 
virklcsccns 
f liridacen* 
NoniaohiliiH .. 
botiiiH 


133, 134, 234), 300 
230, 240, 3(48, 304) 
10,13,10 
0,11,12 
20 

10,13,24,25 
13, 21, 25 
18 

302, 308, 370 
238, 240, 303, 305. 307, 308, 
304) 


ilayi 303, 304, 305, 300, 307, 308, 
304), 370, 372, 373 
demHonii .. ♦, 372 


wzurdi 230, 238, 241, 249, 303, 304 


guonthwi 

300. 370, 373 
230, 238, 211,250 

triangularis 

235, 238, 211, 251 

NematoeyHtifl Hp. 

. .. 08 

Nmgafltromyson 

221 

Notoptoridao 

! 300 

Notoptcrus notoptcrus 

308, 304) 

Nycticejim pallidus 

.. 415 

Nyctinomua plicatufl 

.. 415 

O 

Olerca 

.. 257 

amcila ,. 

.. 257 

fatrocarpi 

.. 267 

clara 

.. 257 

tmniqalorenrtifl 

.. 257 

poaticata 

.. 258 

Occauapiti 

.. 444 

tamiosa 

418,448,444 

ftetulosa 

418,448 

Ochotoua sp. 

.. 217 

Ocnorodrilidae 

.. 44)7 

Ocyphap .. 
lopnotos 

. 340 356 

340,356 

Oona 

340, 355 

caponsis caponsis 

340,355 

Oeuopopclia 

285, 201, 340 

tranquebarica 

291,340 

lramflfe 

20i, 340 341, 

unirmcnRiH 

342 

289,291, 

tranquebarica 

841 

.. 201,340,341 


Pm ft', 

()<uopopelLi tnuujuobarjoH murmensis 3tl 
tmnqiu‘baiit 4 tt IraiKjucbani'a 310 


Oil bona bp, .. .. .. 215 

Oneyluspis .. .. .. 73, 76 

rufieeps .. .. 76 

Ophkcphalidae .. 234), 300 

Ophieephaloidoa . .. 234) 

Opbift'pliahiM .. .. 303 


qnrfcun 234), 210, 256, 305, 300, 3(47, 

304) 


loucopuuotnkis 

maruliuH 

lURTOp< li(*H 
I m net at us 
striatuH 

Ophiocephahw LMcbna ,, 
OpiHthomi .. 

OrtirhthyH .. 

cosuat »s 
Oreiiius 

Ohmotreron ohloroplcrn .. 
chhropU w an*ktman hi 
pkupvi .. 

Oatariophvsi 

()str<“i 


230, 241 
235), 210 
234), 24 0 
300, 308, 304) 
230, 210 
., 250 

.. 230 

.. 303 

307, 80S, 304) 
.. 210 
.. 2K8 

.. 204) 

.. 200 
237, 230 
., t28 


P 


PahnubttHi' oHiolia 

.. 323 

torringtoni 

.. 321 

PuuqasiuH ,. 

.. 07,4)4) 

pangasiuH 

4)7 

ParnealamiK h|». 

.. 215 

Panic\olops .. 

.. 477 

abnobenMih 

.. 478 

iimbriutus 

477, 178, 188 

Hnltimurt 

.. *178 

vagus ,. 

477, 478, 184) 

ParadiHcidao 

.. 282 

Pa ram ph ist om nm nmn uni 

.. 415 

«r». 

.. 115 

Paraprolomyzon 

221 

ParapHilorhyncbuB 

303, 370, 373 

tentaculatus 303, 

30<1, 304), 370 

Paratylojnathus 

.. 213 

Parhomaloptcrn 

,. 220 

Poutotomklae 

.. 73,71 

Pontatominno 

71 

Perooidoa 

.. 238 

Poreomorphi 

238, 234) 

IVridinlum drproRxum .. 

.. 215 

ovAtum 

.. 215 

IVriophthalmodon 

.. 34)0 

IVriophthalmus 

.. 34)0 

Peristera 

Perislera a fra 

.. 288 
.. 355 

Pmsieridao ., 

,. 283 

IVristcrinao .. 

. 283 

Phabinno 283, 281,201, 

345, 340, 355 

Phapfl 

344), 850 

ohalooptera 

344), 356 

ohalooptera 

340, 356 

elegant* iwglwtn 

344), 356 

Pheretima .. * 

.. 44)7 

thonbaonwR 

.. 497 

PheiHima (Pheretima) hrivola 

.. 407 
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Phlomlirtym fistulosum 

Page* 

.. 448 

PhmrtoccphaliiH itohkcvu 

18 

Phyllospongia papyraeoa 

418,454 

Pimelodns 

81 

caroio 

80 

chandromara 

.. 81,82 

rama 

.. 81,82 

silorida .. 

Oil 

Phhdodun awjiut 

.. 108 

batasiu .. 

12, 28, 20, 88 

c*c nin 

.. 12,21 

gagata .. 

0, 10, 15 

itobkeea 

18 

wiugra .. 

10, 18, 20 

tongann 18, 

10, 20, 80, 81, 80 

nnta 

.. 108 

viridesmis 

10, 18, 24, 25 

Platanpidm .. 

.. 78, 74 

Plata tiphlimw 

78 

Plataspinao .. 

.. 78, 74 

Platan pin 

70 

ruficops 

70 

Phlyt'am 

.. 224 

australis 

221, 225 

PlntytropiiiH 

07 

Plosiops 

188, 181 

Poly caul hidao 

.. 280 

Polyoystis sp. 

.. OS 

Polylibrospougia 

.. 105 

Polvonyx hondorfloni 

.. 407 

Pongnmia glabra 

70 

Porcrdlaiia sp. 

.. 450 

Praslinoa 

.. m 

LMstolopidao 

280, 800 

Prist ol(‘pis .. 

.. 210 

fasciata 

280, 210 

malabarita 

280, 211 

Promitropiicbthys 

07, 08,105 

taakrpp ,, 106. 

107, 108, 100, 110 

Prost hodendrium ovimnunosum ., 115 

Prost hogonimus 

ill 

cuncatus 

.. 411 

indicus 

.. 411 

puiscbkowskii 

.. 411 

Prostyle ssa .. 

.. 452 

lootida .. 

418,452 

nfomennin 

,. 452 

Protoinyzon 

.. 224 

Protozopl.aga 

.. 217 

Prym noprion 

411 

sp. 

.. 411 

Psammoclomu 

.. 450 

ramosum 

458, 450 

vosmacri 

150 

I’vtnmopmma purpuivum ,. 407 

IWudcirirophiH <*7.1)H, 100, 101, 102, 105, 

arutirost ris 

107, 108 
102, 103, 104 

atli(Tinoid(‘H 101, 

102,108, 104, 106 

walkeri 

.. 104 

braohypoptorus 

101, 102 

garua 

102 

goongwarco 

103, 102, 107 

mitcholli 

103, 302, 104, 

moolcnburglmo 

105, 107 
.. 102 

niurius .. 4 . 

102, 108,100 

sykwi .. 

302, J04, 105, 238 


Page, 

Pinthulrophn longhuanun 101,100, 108, 

100,110 

wgalopn 101, 11)0, 108, 100 

laaknu .. .. 102, 106 

I Vwidogast roiny/oi i .. .. 224 

Pheudosubcritoh .. .. 125 

andrewsi .. 418,425 

hy almus .. .. 425 

undulalus .. .. 425 

Pliliuopimu* 288, 281, 840, 850 

IMilitiopuH .. .. 288,840, 850 

Mins .. .. 840,351 

nMvinkiaiia .. 840,351 

inmhu .. 810,350 

rmdanospiln vniHui’ituclwii 80), 351 
pool oral is .. 840,351 

pcrousii |>m)iisii .. 840,350 

pouajK'nHiM .. 810,351 

holoniouhis spccioHUs 840,351 

ytip(‘rbus su|M»rbus .. 810,351 

1*1 Hi nop uk hllph i union i i .. 824 

Ptilonorhyndiidao .. .. 282 

Ptilopodimu* .. .. 283 

Ptihpus .. .. ..288 

Ptyehobarlms *. .. 200 

Puoraria Hmnlwmiima .. 80 


PuntiuH (Iiarlwdtti) (/mvilin 

882, 888, 886 

Pyxinia anobii 

58 

mobuwd 

.. 50 
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Qutpbua 


.. 107 

IQuMiitoiiii 

. . 

.. 497 



R 


Kama 


32 

Ranndon ,. 


.. 155 

Raphiddf 1 


.. 284 

Jlasbora 


.. 363 

bvchaimni 


.. 244 

dnniconiiH 

230,’ 

237, 240,244,366, 



366, 368, 360 

aoilgbcrripusis.. 

.. 244 

tdanga * * 

, , 

137,141 

nilghcrimiHis 

, , 

.. 236 

rasbora .. 

236, 237, 240,244 

Rasborinac .. 

. . 

237,360 

Rasi^lioaf ,. 

, * 

418,462 

Rcgulidac .. 

. * 

.. 282 

Rhinatrcma .. 

.. 

.. 144 

Rhinopoma microphyllum 

.. 415 

Rhynohobatus 

.. 

.. 271 

Rhynohobatus djoddeums 

.. 270 

Rhynchobdclla aculeata 

131, 133 

Rhynchobolus anioricauus 

67 

Rita 

* . 

.. 32 

pavimontata 

• , 

368, 370, 373 

Rolitee 


363 

bakori .. 

,. 

237, 241 

cotio .. 

• » 

366, 367,369 
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104.10(1.107 
07,110,2:18 
278, 270 
200, 210, 21.11 
2(81, 210,212,21:1, 237, 
230, 240 
213,240 
144, 147, 150, 152, 135, 
157, 150,' 100, 104, 185, 1(17, 188, 1(10, 
171, 175, 178, 177, 180, 182, 183, 181. 
187, 188,102, 105,108,108, 100, 200, 202 


Scaphiodon .. 
Sea rabaoidao 
Vebilbv fti/k u, nii 
Schilbcidao .. 
Schist o<‘( plmlus 
SchizopjgopsiH 
Kchizotlmraemae 

Kchizot borax 
Scolccomorphus 


kirkii 
uhiffuruonsiK 


1 ir>, m, 15 


Scolopos 
ScombreHOoidea 
Scoiubrus luiorob'pidotuw 
Seutcllerinae 
Scutophihin borbonieus . 

temminckii 
Sewellia 

Sicy opt crus prise us 
Sigmatoselorophora 
Silonia 

Hilondia 

iSilonopanpasius 
children) 

Silundia 
gamrctica 
ayUHi ., 

Siluriclar 
Siluroidca .. 

Nincupud roiny /.on 
Siuohoinaloptera 
.S' iphomiuil ino com in u n in 
comm un in ten nix pic it lata 
cmmjihru 
minor .. 

Mocimbcnn 

Sipbonopfe 144, 148, 157, 1511. 105, 177, 
181, 183. 188, !im, 1110 
144, 173, 175, 184, 188 
.. 104 

.. 144 

13, 238, 300 
282 
283 

307 

308 


151 
104, 100, 
107, 172 
422, 423 
.. 238 

, 215 

74 

.. 115 

.. 115 

.. 221 
387, 388, 380, 300 
118, 420 
32, 07, 08, 00 
07 

.. 07,98 
.. 08, 00 
.. 32, 00 
00 

00, 1(H) 
238 

238, 230, 300 


annulatuh 
braziclienne 
indistinctum 
Sisoridat* 

Rittidac 
Sphenocercns 
Sphenocercns apicatulus apieaudua 
aphermrus Hphenurus 
Sphcnurus ,. 
apicauda 
apieanda 
spbenuras 
spbenurus 

Spir&at rella inconatans 
purpurea 

concrescons 
digitata 
pyraruidalia 
tubulifera 
vacabmida 
Spongdia digitate 
fragilU ramoea 


Sponqelia, haibacea 
Spoii'iin 

Hlieinalis 
*bibnlus 
*ten» strata 
ripomfia oculatn 
Npon<done!ln tubulosa 
NIpIIcIIh 

*|'bo< ki .. 
purpurea 
nthtflt n 
Ntellettidae .. 
Stenophora .. 
juli 

klnurcndrac 


Page. Page. 

.. 101 
150, 405 
118,454, Ho, 450 
118.456,157 
118,455 
120 
118,466 
122 

117, 419, 121), 121, 422 
417,418 
118 

117,118,123 
50 
07 
08 

Streptopelm 283, 285, 201, 327, 310, 353 
chiiictiHih .. 201,334 

ccyluncusis 280, 201, 330, 338 

chiiicnsis .. 310,354 

fotresti ., .. 280,338 

Huraleush .. 201,334, 335 

liirrinn 201, 330, 337,338 

dceaocto .. 201,332,333 

decaoelo .. 201, 333, 831 

stolir/kac .. 288,333,310, 

354 

Mint I oe\clus „. 280, 201, 334 

lugeiiH lugens 310,353 

orieutulis 201, 328, 310, 353 

■liirieoln ‘0)1, 320, 331, 332 

fcriayo .. .. 320 

fnifdjo .. ,, 330 

meoim 280.201,320,330,331 

imemi .. 331,332 

oricntnlis .. 280,201,329 

roseogrisen ara luea .. 310,354 

semitonjualn ^einitnhjuata 310,354 

,220 seneunlcnsis .. 201,339 

132 eamba^emdh ,. 201,339,310 

132 rrmnniiS .. 285,330,310 

432 senojutloiiHiH .. 310,354 

432 lurlur .. .. 201,327 

432 nrenieola 280,201,327,328 

iutur .. 285, 327,328 

Vtnptufu tin t imtutdmrica bumilin .. 311 

Stnmuylaeidou .. .. 150 

plxciti inti .. .. 450 

sansibarouHe .. ., 450 

st elli< leriua ., 418, 449, 45() 

SlylocepbttluH .. 13,47,01,00 

fbaldi 43, 45, 10,47, 40,50,51, 

52, 53, 54, 55, 50, 50, 0J, 03, 01, 00, 
07, 00 

285.201.307 brcvirosftiH .. .. 02 

201.307 cledonae .. .. 03 

291.307.308 gigonloiH .. 03 

201.308 gladiator .. 40,01,02 

236,201,308, insigniH.. .. .. 03 

309 oblongatuH .. ..01,02 

418.427 Stylooephulua ^SlyJorhyncbnh) 00 

418.428 SiylorbyncbuH lougieolIiH 45,01,02, 

.. 428 Suberiten cnrooBUR .. 418,426 

• * 428 epipbvtum .. «. 420 

•» 428 lobicopa .. .. 420 

• • 428 tittberites crueiatua ,. .. 120 

418,428 crucmlm deprema .. 120 

• • 464 inconHtans .. .. 427 

*» 463 inconslansdigifaiu .. ..427 
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Sybarites ineonstans ghbosa 
nieandrina 
Sylviiddc 
Syncntognnthi 


/ V. 

.. 427 

.. 427 

.. 282 
238, 239 


Tariclma .. .. .. 73, 76 

clunonniH .. *. 70 

nitona .. .. .. 76 

Tctillidao .. .. 417,124 

Tctraodou (Monotivtus) rutontia 388, 393 

ftravaacoricus .. 391,392,393 

Totrnvonida .. 417,418 

ThalLihiolhrix nitzwhioi<!<‘H 213 

Thyn*o<‘oris .. .. ,, 73 

'fhifrcwori# niHpynluti .. .. SI 

TiiilinnuH xp, .. .. 215 

TorUt nipalonsix ,. 300 

Toxmbulinn rnbmttt n'dlft/i 432, 433 

TmohyopniK aplmnoitfott .. 453 

h&liohondroidoH .. 418,452,463 

tTravancoria 221, 222, 223, 228, 229, 249 

fjoimsi 229, 230, 230, 237, 241, 2 0) 
Troroii .. 285, 290, 305, 349, 350 

abyHhinica .. .. 350 

ourviroHtra 291,305 

curviroHi-ra .. 305 

nasii'a .. 349,350 

nipalemdn .. 291,305,306 

Trcrati apicauda ., .. 307 

hkim'ta bicincla ,. 301,303 


Tiirtur ct'\ loncnaifl . • 
dmioHn xanthoe>clun 
Immilih ., 
humHin .. 
oriMitalis 
moriwv.. 

M'nwitilnmis 
suratcnsiH 
Uiriur amiicola 

Turturinao .. 

TylocrpUalum 

diorama 209, 270, 2 1 

Ty pbloiiM*tos* 


Vu*!* . 

. .. 338 

jk .. 334 

341,312 
.. 3 k) 

.. 329 

.. 333 

.. 339 

.. 331 

.. 327 

.. 283 

271, 278, 279 
271,273, 275, 278, 
279 
.. 114 


tbloina 

Urnoul vplilu.s Ikl-147, 149, 1 
155, 159, 100, 103, 100, 169, i 
170, 178.182, 184, 187-1 

afmmuK . * 

motion i .. 141, 

miravam . - 1 

147, 119, 130, 152-103, 
178, 180, 183, 
oxyuniH 111,145, 

Hcrapbini 
Urodola 
Urosporn 


hiciuuta laggei 

.. 303 

Vinago 


349, 350 

praotormissa ,. 

.. ;«« 

uiHkalw 


349,350 

(‘ajK'Uoi., 

.. :»m 

wit alia .. 


349,350 

ohloroptora 

.. 299 

Vinnga aflinis 


., 297 

fulvicolliH fuivicollirt 

.. m 

bicinda 


.. 301 

grisoicapilla 

. . 31)4 

c'hlorigastor 


294, 296 

phooniooptora ohlorigaslor 

.. m 

mtlabaricu 


,. 297 

phooniooptera 

.. 292 

sphtmura 


.. 308 

viridifrons 

.. 293 





jwnnpadora atfinis .. .. 297 

ohloroptera ♦. .. 299 

phayroi .. .. 296 

vornans grweioapilla . ♦ 305 

viridifrons . * .. 293 

Treron (Sphenocemis) a pi cauda .. 307 

cant ilia m .. 308,309 

Tmon (Tnran) bieineta 301, 303 

ehloritfaHtor .. .♦ 294 

cbloroptora .. .. 299 

mlabnrica . . ,. 290 

phoenioopiara .. ,. 292 

viridifrons • • 293 

riridis .. .. •• 804 

'Tr<*ronida<* 283, 284, 290, 292, 349, 350 

Treroninac 1 283, 284, 290, 292, 349, 350 

Tvlmlodiijilmctmnmnis .. 432 

Turtur .. 283,349,355 

aby«Hiai<*UM abyssiniaus 349, 355 

aft<»r .. .. .. 355 

(‘halvospilos .* ..355 

gdastos .. .. 332 

MGlPC-M-m.84I~ 


Wallago alt u 
Wallagonin attu 


.. 415 

238, 240 


Xvnwitodon «• +* 862 

oancila .. 238, 240# 255,367,868, 


Xenontodontidae 


.* 238 


Zenaidinae .. • * 283, 284 

Zygocystis zonata *• •» 68 

►2*5-42—370, 








